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ACCELATOR® 


treatment plant 
saves up to 80% 


of space required for separate mixing, 
coagulation and sedimentation basins in 
old style conventional treatment. Not 

a ‘sludge blanket;’ but a single basin 

high rate ‘slurry contact” unit with 

internal recirculation, for optimum 
clarification, softening or 

stabilization of liquids BULLETIN 1825 


ACCELATOR® HOT-FLOW®” 


treating plants combine softening 
and deaeration in ONE unit 


Specially designed for boiler feedwater 
treatment, using famous **ACCELATOR” 
plant principle for dynamic separation of 
water from slurry recirculated by steam 

lift. Maximum efficiency with minimum 
attention BULLETIN 1855 





STELLAR® 
FILTERS ... the standard in 
diatomite filter performance 


performance at 


low. cost with 
INFILCO industrial 
water treating 


Especially applicable to industrial uses. 
Unique design and exclusive ‘air bump” 
cleaning feature facilitate long runs and 
short cleaning cycles. Compact, simple 

to service BULLETIN 1560 







VORTI® MIXERS 


Efficient vortex flow pattern 
reduces power consumption 


Provide rapid turbulent agitation by 
controlled multi-directional circulation. For 
round, square or rectangular basins. 

Simple trouble-free design, no 

underwater bearings. BULLETIN 700 


CATEXER® ANEXER® 


lon Exchangers assure maximum 
regenerant efficiency, sustained 
capacity 





equipment 


For softening, dealkalizing, mixed bed 

and multibed applications. Simplicity of 
operation, high design standards guarantee 
longest useful life. Pressure or gravity 
types, any size. Specifically engineered 

to any industrial requirement. Manual, 


semi or fully automatic controls. 
BULLETIN 1960 


INFILCO KNOWS HOW :. help solve 


water treatment problems for industry and power 

DN S ( = a (=) If you have any problems in the treatment of boilerfeed, process 
and potable waters for industry, INFILCO can help you. 

a -e - S| hU6hS mR Se Cm 


No other line of equipment is so complete — none so advanced 
General Offices +» Tucson, Arizona+ P.O. Box 5033 in method and design. Above are only a few examples 

There is one best way to meet your needs. From broad and 
exhaustive experience extending over many years in this field, 
INFILCO engineers can give you the results you want 

6740) -1P at relatively low cost and highest efficiency. 

It will pay you to investigate. Write today for bulletins 

of interest to you. 

Inquiries and samples are invited on all problems in the 
treatment of waters, sewage and wastes for general industry, 
institutions and municipalities. 





THE ONLY COMPANY impartially offering equipment for ALL types of water and waste processing coagulation, 
precipitation, sedimentation, fiotation, filtration, ion exchange and biological treatment. 
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Failures are foreseen 

A signalling system that provides an alarm and record 

the malfunction of any component in demineralizing 
quipment assumes that sooner or later a componen! 
ulure will occur in any automatic control system. The 
controller, developed by Infilco, Inc., also provides for 
‘itomatic shutdown of the programmed operation, 1 
desired. Location of the function failure is immediately 
indicated, alarmed, and recorded by the controller- 
thus locating the failure quickly and making speedy 
orrection possible 


Is there an inventor in the house? 

Ideas of free lance inventors are needed right awa) 
to help solve nine problems baffling the armed services 
according to the National Inventors Council, U. S. De 
partment of Commerce. Nine revolutionary ideas needed 
are: a portable non-magnetic compass; a method for 
locating explosives buried at shallow depths below the 
yround (present detectors locate the container or hole) 
an invention to convert a small amount of light into 
enough electricity to operate electric equipment; a 
practical means of destroying tell-tale snow tracks of 
men or vehicles; equipment of useable size that will 
produce death rays effective at 500 yards without ex- 
cessive power input; a new traction method for land 
vehicles for use on all types of terrain, including paved 
roads; a new means of quickly discharging large quanti 
ties of military supplies from commercial or military 
ships; inventions to mask the light, noise, and radiation 
from combat vehicles operating at night; and a new 
method of transmitting intelligence, non-detectable 
except by the desired receiver (this must not use electric 
impulses, electromagnetic waves, or sound waves) 
Solutions should be mailed to the Council in Washington 
aa, 2: © 


New fuel source probed at U. C. 

Algae may be harnessed to provide man with a 
new source of fuel. Researchers at Sanitary Engineering 
Laboratory at the University of California have obtained 
small quantities of methane gas by controlling a series 
of natural processes involving the growth and decay 
of algae. Experiments were conducted in a closed sys- 
tem using artificial light and highly concentrated pond 
algae. In nature, algae cells convert and store the sun’s 
energy by photosynthesis. Algae release this energy as 
methane or other gases when they die and are attacked 
by various bacteria. Laboratory experiments control 
these same processes in a small closed system of tubes 
and detention reservoirs. 


Reclaim your old rare metals 

Castor Engineering Company has established a new 
metal reclamation service for companies who work 
with electronic components. Germanium, platinum, gold. 
molybdenum, nickel, and copper may be recovered from 
processing scrap and from components including diodes, 
transistors, or crushed tubes. Firm will evaluate any 
two-pound sample to determine whether or not the 
new recovery process will show the customer a sub- 
stantial dollar advantage over present scrap sales 
Charges are based on salvage value. ¢¢ 


The future of 
industrial 
nuclear power 


Industry Power 


FORUM 





GENERAL WALTER BEDELL SMITH, President 
AMF Atomics, Ine. 


with H. A. Bergen, Editor 


OUTSTANDING INHERENT CHARACTERISTIC 

of a nuclear power plant is its independence 
of geographic limitation when compared to fossil- 
fuel-fired or hydro plants. That is, cost of transport- 
ing nuclear fuel is such a small fraction of total 
cost as to be negligible — at almost any location. 
Coal, oil, and gas transportation costs are usually 
an appreciable, or major, fraction of these fuels’ 
costs. Hydro power is dependent upon falling water 
and, therefore, is restricted to specific locations. 
If electric energy is transmitted long distances, 
transmission cost is a considerable factor in the 
user's power cost. 

Thus, if a medium-size nuclear power plant 
(20,000 to 40,000 kw, electric) becomes available 
at a reasonable price and on a standard commercial 
guaranteed basis, power-using industry will be 


About General Smith 


General Walter Bedell Smith (retired) is chairman and 
president of AMF Atomics, Inc., atomic energy subsid- 
iary of American Machine & Foundry Company. He is 
also vice president of the board of directors of Amer- 
ican Machine & Foundry Company. 


General Smith served as Chief of Staff under General 
Eisenhower in Europe World War II, and also 
as U.S. ambassador to Russia and director of the US. 
Central Intelligence Agency. 


His other current activities include his posts as president 
of Industrial Laboratories Reactor, Inc., a nuclear re- 
search center to be operated at Plainsboro, N. J. by 10 of 
this country’s most prominent companies; and chairman 
and president of AMF Atomics Canada Limited. 
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freed from “location” limitation. We can assume 
that power will be available at all locations at 
essentially the same price. 

First industries to take advantage of this factor 
undoubtedly will be those that are presently operat- 
ing in high-fuel-cost areas. This, however, appears 
to be only the beginning. There are areas in the 
world that have many natural resources waiting 
to be exploited — but which have not been touched 
because of lack of power. Thus, nuclear power, in 
the long run, can be expected to permit exploiting 
undeveloped areas, dispersing industry, and, per- 
haps, change the pattern of our industrial civiliza- 
tion considerably. 

To be effective, nuclear power plants must be 
economically available in sizes required by industry. 
This appears to be largely in the 10,000- to 100,000- 


kw range — with relatively few industries requir- 
ing the larger sizes. Large plants — several hundred 
thousand kw and up — will be useful only to 


utilities serving large load centers. Of course, these 
large nuclear power plants must generally com- 
pete with the cheap existing fuels or hydro which 
originally justified the load center. 

These large utility-size plants must produce power 
for about 7 mills/kwh or less to justify themselves. 
On the other hand, a 10,000- or 20,000-kw plant 
established at an industry site in the desert or 
mountains or some other isolated, high-cost area 
may be economically justified with power costs of 
15 mills/kwh or more. Power from fossil fuels 
hauled to the area, or power transmitted to the 
area, would cost more. 

Thus, it is our belief that there will be consider- 
able utility and demand for the medium-size nuclear 
power plant for industrial purposes. It is also quite 
apparent that these medium-size plants will be 
competitive and economic even with power costs 
considerably above those of large central utility 


stations. We believe, also, that exploitation of unde- 
veloped areas and freeing of industry from geo- 
graphic limitations can be done only with medium- 
size plants. All of these beliefs are supported by 
economic evaluations of a wide range of industrial 
requirements that we have made during the last 
year. 

It is one thing to establish the requirements for 
industrial nuclear power plants and another 
to supply them. Normal industrial users cannot 
afford to experiment in their power plants. They 
must purchase well-tested, guaranteed equipment 
at an established price with known operating costs. 
Constructing and operating power reactors has not 
yet reached the stage where it is possible to give 
the potential customer all of the assurances he 
normally requires. For one thing, no supplier can 
point to years of successful operating experience 
with a power reactor of his own design and con- 
struction, Total nuclear fuel costs, including the 
reprocessing cycle costs as well as maintenance 
costs, cannot be determined from experience. And 
some of the necessary services yet remain a govern- 
ment monopoly. 

For these reasons, practically all power reactor 
construction is now being financed by the govern- 
ment as part of its development program, or by 
combinations of large companies, or by both. 

First application of an industrial nuclear power 
plant must have a high load factor — to overcome 
the higher first cost and fixed charges of the plant — 
and must be located in an area with higher present 
fuel costs than the expected nuclear fuel costs. 

There are many locations in the world where these 
conditions exist now. Here are two actual examples 
from foreign countries: 

Case 1. A paper mill operating at base load 345 
days per year, requiring both process steam and 
(continues on page 8) 
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Interior of boiler house, Rapids-Standard Co., 
showing four York-Shipley Steam-Pak auto 
matic boilers on the job. These are fired by 
#6 oil heated to 180°F. which is kept in con 
tinuous circulation by rotary pumps 





They’re saving money today... 
and looking after tomorrow, too! 


How York-Power Steam-Paks more than doubled 


heating output. . 


For more than eight years, two YORK-POWER 
Steam-Paks had been supplying ample heat for the 
Rapids-Standard Company in their Plymouth, Michi- 
gan plant. 


The efficiency and economy records of these boilers 
were so high that when the time came to double 
plant facilities, company engineers realized they 
could do no better than to add two more Steam-Paks 
to take care of increased heating needs. 


“From our particular view point,” said Mr. Russell A. 
Inwood, Vice President of Engineering and Manufac- 
turing, “the flexibility which YORK-POWER Steam- 
Paks provided for continuous expansion was of greatest 


Industrial Division YORK=-SHIPLEY, Inc. 


ONLY YORK-POWER OFFERS A COMPLETE LINE OF AUTOMATIC BOILERS, BURNERS, AND FUEL BURNING SYSTEMS 


with no increase in building costs. 


importance. Also, hecause there were no expensive 
chimneys or foundations to construct, and because the 
units were pre-wired and pre-piped, we could cut down 
on installation costs.” 

SAVED BUILDING COSTS. Merely by rearranging the 
floor plan of the over-size boiler house, it was found 
that two more Steam-Paks could be set up... with 
no extra building costs. These four units now take care 
of all present heating needs and also provide for con- 
tinued expansion for many years to come. 

Find out how YORK-POWER Steam-Paks can help 
you. Our engineers are available to give full coopera- 
tion. Specification sheets and detailed data are yours 
for the asking. Write TODAY. 


YORK, PENNSYLVANIA 
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In this issue... 


seventeen climates under one roof 


Processing, office, and laboratory areas at the new Ditto Inc. plant are divided in- 
to 30 zones to provide individual air supply for comfort and improved production 
Only standard components were used for this tailormade job 


make pure water from strong wastes 


Eli Lilly treats biological wastes 2000 times stronger than ordinary sewage and 
discharges an effluent that is up to 30 times purer than the river into which it goes 
Only plant flexibility makes this possible. 


how big a motor? 


When selecting a driving motor for a centrifugal pump, you evaluate not only 
horsepower needs but also duty cycle, acceleration, and regulation. You can use 
this article as a guide when you next face the problem 


basic steam plant design 


If you need a boiler with 7000 to 31,500 lb/hr capacity, you can save money by 
using these basic designs, worked out by the Navy’s Bureau of Yards and Docks 
to cut down on their costs for shoreside installations 


power basics for today's industry 

engineering economics 

Part III — how to figure and use fixed charges. Discusses the mortgage principle 
and uses it to develop calculations for fixed charges. Each step is illustrated with 
examples and answers. 
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Unretouched photo showing typical 
return line corrosive action resulting 
from carbonic acid and dissolved 
oxygen in condensate. 





BREAKING DOWN WITHIN 


This section of pipe looks like new— 
on the outside. But take a look inside. 
Grooving action caused by carbonic 
acid and deep pitting, the result of 
dissolved oxygen attack, have almost 
completely penetrated the pipe wall. 

Dearborn FILMEEN* prevents such 
destruction. FILMEEN forms a pro- 
tective, non-wettable barrier between 
treated steam, or condensate, and 
metal pipe surfaces. By preventing 
the carbonic acid and dissolved oxy- 


gen from coming into contact with 
the metal, FILMEEN assures corro- 
sion-free lines. FILMEEN is only one 
of many Dearborn water condition- 
ing products scientifically developed 
to control specific corrosion prob- 
lems. Others eliminate scale, sludge, 
carry-over and similar difficulties. 
Power engineers in leading indus- 
trial and commercial plants place 
their confidence in Dearborn’s 70 
years of experience in water chemis- 


try. They have found the answer to 
the demand for complete plant pro- 
tection in Dearborn Supervisory 
Service—a properly balanced water 
conditioning program which com- 
bines quality products with correct, 
technically supervised control 
methods and test procedures. 

Let a Dearborn Engineer survey 
your plant and recommend the type 
of water control program best suited 
to your requirements. 


nuclear news 


. . » about industry power 
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*FILMEEN is the trade-mark of a corrosion-inhibiting 
compound patented and produced exclusively by Dearborn 
Chemical Company. U.S. Pat. No. RE 23614. 
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...@ leader in water conditioning and 
corrosion control for 7O years 


I Dearborn Chemical Company 
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| Gentlemen: 0 Have a Dearborn Water Conditioning Engineer 
call. 
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Water Conditioning Program. 
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moderated and water-cooled uranium reactor 
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BullDog DF-30 Switch Units have earned a reputation for 
dependability and economy. Units like these are available 
in capacities of 30 to 1200 amps. 





Expert engineering help is yours for the asking from BullDog. 
Field engineers in your area will be pleased to work with 
your engineers and consultants on your electrical problems, 


At BullDog, standard prices buy custom switchboards! 


Full protection .. . safe, sure switching and control of power... 
a device carefully tailored to your plant's particular needs. 
These advantages are yours at standard prices when you use 
BullDog DF-50 Switchboards in your electrical system. 


Let a BullDog field engineer show you why. He'll check your 
system—recommend a unit that delivers maximum efficiency, 
safety and economy. You'll get a modern, pre-assembled 
switchboard that suits present requirements exactly ... is flexible 
enough to adapt easily if your requirements change. He'll also 
demonstrate how the DF-50—along with such other BullDog 
products as bus duct, Trol-E-Duct® and unit substations—com- 
bines to make up a complete distribution system that's unexcelled 
for safety and performance. Consult him now. © BEPCO 
BullDog Electric Products Company, Detroit 32, Michigan * A Division of I-T-E Circuit 


Breaker Company * Export Division: 13 East 40th St., New York 16, N.Y. In Canada: 
BullDog Electric Products Co. (Canada), Limited, 80 Cleyson Rd., Torento 15, Ontario. 





iP IT'S NEW ...1F IT’S DIFFERENT... .1F IT'S BETTER... IT'S 


BULLDOG 


ELECTRIC PRODUCTS COMPANY 
A DIVISION OF I-T-E CIRCUIT BREAKER COMPANY 
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Nuclear power 





.. starts on page 3 


power, burning coal fuel. Plant size is 
60,000 kw, heat. Present delivered fuel 
cost is $25 per ton or $1.00/million BTU. 
Case 2. A mining operation operating 
24 hours per day, 350 days per year, with 
100-mile, high-tension transmission line 
between power plant and mine. Power 
plant burns fuel oil. Plant size is 20,000 
kw, electric. Present delivered fuel cost 
is $0.75/million BTU. 

These two actual operating plants could 
greatly improve their economy by install- 
ing nuclear power plants. In the first case, 
the fuel cost saving alone (even with 
wide variations from the basic nuclear 
fuel cost estimate) will justify the in- 
stallation. In the second case, the plant 
investment (when the transmission line, 
its costs, and losses are included) is 
smaller for a nuclear plant at the mine 
than a conventional plant 100 miles away. 
Thus, there is reduction in fuel costs and 
fixed charges. 

These two examples from foreign coun- 
tries are obvious examples of present 
economically sound locations for medium- 
size nuclear power plants. There are 
many of them throughout the world. They 
are perhaps not so numerous in the 
United States but do exist in some 
locations. As nuclear power plant in- 
vestment costs reduce through experience 
and as operating and fuel costs reduce 
and stabilize and as fossil fuel and 
hydro become shorter in supply — it is 
highly probable that there will be a 
continuing and increasing demand for 
medium-size nuclear power plants. As 
these plants become available on a nor- 
mal commercial guaranteed basis, ex- 
ploiting undeveloped locations, previously 
mentioned, may begin. This should fur- 
ther increase the demand. 





There are many obstacles yet to be 
overcome, In addition to the technical 
ones which have been mentioned, there 
are others . . . such as those inherent in 
government regulations, the establish- 
ment of commercial fuel processing op- 
erations, and insurance. Progress is being 
made on all these fronts. We believe the 
problems will be solved. We believe there 
is a sound future in the business of sup- 
plying industrial nuclear reactors. @ @ 
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late news 





. « about industry power 


@ U. S. will participate 


Plans for U. S. participation in the 17th 
biennial session of the International Con- 
ference on Large Electric Systems, to be 
held in Paris, France, June 4 to 14, 1958 


have been launched by the U. S. National 
Committee. As one of 41 nations participat- 
ing in activities of this organization, the U. S. 
has the opportunity of presenting up to 
eight technical papers at the meeting. Papers 
must deal with achievements in the field 
of high-voltage power generation and trans- 
mission in this country. Invitations are be- 
ing sent to U. S. advisors on some 18 tech- 
nical committees asking for recommen- 
dations for subjects of broad U. S. and 
foreign scope and interest. Selection will be 
made under the chairmanship of C. W. 
Franklin, electrical engineer, Consolidated 


Edison Co 


® Sootblowers regulate 
steam temperature 


Broad range steam temperature regula- 
tion is the job of sootblowers on Units 1 
and 2 at Cromby Station, Philadelphia Elec- 
tric Co. Vernier then handled 
by gas recirculation, biasing superheater and 
and by spray desuper- 
heaters on Unit 1; and by tilting burners, 
desuperheater sprays, and by biasing the 
firing rate to the superheat or reheat fur- 
naces on Unit 2. Both boilers are designed 
so that all walls are formed by tangent tubes, 
which refractory but 
introduces large steaming areas that must 
be kept free of slag. This cleaning is done 
by Vulcan automatic wall deslaggers. Re- 
maining surfaces, superheaters, reheaters, 
air heaters, and so on, are cleaned by Vul- 
can long retractable sootblowers with travel 
28 feet. 


control is 


reheater dampers, 


eliminates surfaces, 


extensions from 18 to 





@ Ground-water problem 
does not exist 


There is no national ground-water prob- 
lem as such, but there are numerous widely 
scattered problem areas, according to Mr. 
Albert G. Fiedler, assistant chief, Ground 
Water Supply Branch, Water Resources Di- 
He goes on 


vision, U. S. Geological Survey. 

to say, “Despite some pessimistic predic- 
tions that we will not be able to meet the 
large prospective demand for water, the 
situation is not, as a whole, dark. We are 
one of the best watered nations in the 
world .... the solution is generally a matter 


of economical rather than physical feasibility, 
and the necessary economic adjustments will 
be made wherever failure to make them 
would result in a still greater cost to the 
community and the nation.’ ¢¢ 
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The famous Yarway “impulse’”’ principle of ther- 
modynamics that Sovelaiianieed steam trapping 
many years ago, is now applied to a steam trap for 
extra heavy condensate loads—the Series 40 
Impulse Steam Trap. Users report with this trap 
they obtain quicker heating, higher and more 
even temperatures in their process equipment. 





rrr 


OPEN POSITION 






Cross-section Yarway Series earlier Impulse trap designs, such as—immediate 
response to load changes, no air binding, light 
weight and small size. Maintenance is low, thanks 


to stainless steel body and working parts. 


40 Impulse Steam Trap. 






High condensate capacity of Yarway Series 40 
Impulse Steam Traps makes them ideal for heavy 
condensate loads on large autoclaves, cooking 
kettles, dryers, heat exchangers, heating coils, 


STANDARD SERIES 60 


Rd presses, unit heaters, etc. 


YARWAY IMPULSE TRAP 


For normal steam trap applica- 
tions the standard Series 60 
Yarway Impulse Steam Trap is 
recommended. For extra light con- 
densate loads use the Yarway 
20-A Impulse Steam Trap. 

Both are described in Yarway 
Bulletin T-1739X. 





Suitable for all pressures up to 600 lbs. maximum, 
without change or adjustment. Operates against 
back pressures up to 50%. Five sizes, '4"’, 4”, 
114’, 2” and 214”. 

Your Yarway man will furnish a Yarway ‘‘40” 
for 90-day free trial in your plant without obliga- 
tion, or write for Yarway Bulletin T-1746. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 


IMPULSE STEAM TRAP 


OVER 1,000,000 YARWAY IMPULSE STEAM TRAPS USED 
Circle 143 on READ-N-CIRCLE card for more data 
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It also incorporates all the other advantages of 
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this month's comment... . 


APRIL 


the accelerating pace of nuclear power .. . 


WHAT ARE THE PROBABILITIES that readers of this magazine 
will be directly concerned with nuclear power in the near 
future? 

Frankly, new developments make us revise our opinions every 
day as to when the application of nuclear power will be widespread 
in U. S. industry. 

In September 1955, we published an article by Dr. Karl P. 
Cohen titled “Are You Thinking yet About Nuclear Power for 
Your Plant?”. His predictions of how rapidly nuclear power would 
develop were challenged by many, but it now looks as though 
some of his predictions may have been too conservative. 

Any shortage, or even threatened shortage, of fuel supply (such 
as the Middle East situation) is another stimulant to the de- 
velopment of nuclear power facilities. Such a stimulant, unfortunate- 
ly, can cause inflated speculation about the need for nuclear power 
to avoid power shortages. The realities of fossil fuel supply and 
availability in this country guarantee adequate power at a lower 
cost than nuclear power for some time to come. 

In keeping our fingers on the pulse of these developments, as 
this is written, two of our editors are attending the 2nd Annual 
Nuclear Congress, coordinated by the Engineers Joint Council. 
Their reports will assist you to determine how fast you must ac- 
celerate your own learning about nuclear power. 

So that you will have the information to speed up your acquiring 
this knowledge, we have planned another of our Power Basics 
series—these will give you the basics of nuclear power. An early 
issue of Inpustry Power will announce the series. 

Also available shortly will be excerpts from the program of the 
American Power Conference—a substantial portion (and a well- 
attended one) was devoted to operational aspects of nuclear power 

Another indication of early industrial use of nuclear power 
is the announcement by International Correspondence Schools 
that they now offer a correspondence course on nuclear energy. 

For a clear and informative statement about nuclear power in 
the near future, read the statements of Gen. Walter Bedell Smith 
in the Forum on Page 3 of this issue. Interestingly, both the ex- 
amples he cites are in foreign countries where the delivered cost of 
fossil fuel is tremendously high. 

We admit that many developments in nuclear power are not 
yet applicable to your plant. But we do realize that you, our 
reader, are becoming more and more interested in this growing 
field. You can be sure that we will keep you posted on future 
nuclear developments and how they will affect you. 
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PEABODY’S NEW RIFLED iF 
TILE HITS THE MARK... 





over 30 to 1 range instantaneously; 
2% steam pressure variation with com- 
plete stability and safety, burning gas 


A new, basic concept of gas firing, Peabody's 
rifled tile maintains ignition under the 

most adverse conditions with assured safety, even 
when controls break down or go out of adjustment. 
Specially designed, this rifled tile develops 
continuous, low-velocity eddy currents, in the 
rotating air and fuel mixture, which rapidly 

ignite and serve as continuous, positive pilots. 
Available on new or old Peabody installations, 
this tile—applied to Peabody Ring-fired Gas 
Burners—permits minimum load on gas without 
regard to wind-box pressure settings and 

with complete safety and stability. 


Complete details on request. 


PEABODY ENGINEERING CORPORATION 


232 MADISON AVENUE, NEW YORK 16, N.Y 
OFFICES IN PRINCIPAL CITIES 


PEABODY LIMITED @ LONDON, S.W. 1, ENGLAND 6-385 
Circle 137 on READ-N-CIRCLE card for more data 








ie no 


seman 




















* 





When Ditto, Inc. built their new plant, 
they wanted versatility and flexibility. 


They used standard components to provide .. . 


Seventeen climates under one roof 


GEORGE W. KENNEDY, Engineer and Maintenance Manager, Ditto, Inc. 
HAROLD C. JANURA, Mechanical Engineer, Battey & Childs 


JOHN C. SCOTT, The Powers Regulator Company 


with Donald Hartley, Managing Editor 


FLEXIBLE AIR-CONDITIONING control system 
allows 17 different atmospheric conditions to 
exist simultaneously in the new Lincolnwood, III. 
plant of Ditto, Inc. Different combinations of heat- 
matched with 
various pneumatic dampers, regulators, valves, and 
recorders, provide the exact conditioned air needed 
for each specific area. An outside air temperature 
control actuates the proper coil. A room or dis- 
charge air thermostat then controls the degree of 
activation in the coils selected. Temperatures may 
be varied from 90 to 70 F, and relative humidities 
from 35 to 95%. 
More than 600 pneumatic controls, made by the 
Powers Regulator Company, regulate and coordinate 
heating and cooling units to provide year-round 


ing, cooling, and reheating coils, 


heating, ventilating, and air conditioning. Entire 
system was engineered by Battey & Childs, a Chi- 
cago architectural-engineering firm, designers of 
the plant. 

Reheat coils, actuated by room thermostats, di- 
vide the plant into zones that provide for individual 
comfort, solar effect, number of people in a room, 
and temperature of operating equipment. All have 
reserve capacity. 

Two independent systems control conditions in 
each of the two independent sections in the 312,000 
sq ft building. Office area has two stories with 490- 
000 cu ft, and is entirely air conditioned. Single 
story factory section has 425,000 cu ft space. Twenty 
percent of this is air conditioned for process and 


quality control. 


how plant is heated 

Fin-type radiators, activated by an outdoor bulb 
control, satisfy heat loss of all exterior walls in 
office areas. An indoor thermostat actuates an air- 


This 700-hp compressor powers 800-ton, 96-million 
Btu hr chilled water system to deliver 45 F water. 
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handling heating unit. This establishes a split system 


of space heating. Projection and _ horizontal-flow 
unit heaters are used throughout the factory area. 
Recirculating-type heaters are used in the center 
areas, with fresh air-recirculating heaters in perim- 
eter areas. Reheat coils are used in conjunction 
with cooling equipment in office and factory areas. 
Total heating load is 19 million Btu/hr. High-tem- 
perature forced hot water reduced to 12 psig is 
used rather than steam ac- 


steam to eliminate 


cessory and maintenance problems. 


how water is heated 


Two 15-million Btu Farrar & Trefts oil-fired, fire 
tube package hot water boilers burn No. 6 fuel 
oil with Lammert and Mann burners. Units heat 
the water to a maximum initial temperature of 230 F 
at 30 psig. Forced circulation is provided by two 
1000-gpm pumps. Water temperature has a 
missible drop to 200F through any unit. 


per- 


In some plant areas, local circulation of 200 F 
water is maintained by smaller circulating pumps 
with 25-foot head. Each is 
powered by a 1'%-hp electric motor at 1750 rpm. 


105-gpm capacity at 


Near each area is a steam-to-water converter. Local 
systems are valved so that hot water from the main 
grid can be used, or the water being heated by a 
converter can be isolated from the main system. 
Steam for the converters is taken from the process 
system. 

This optional valving provides humidity control 
through the use of reheat coils in the summer when 
the main heating boilers are shut down. Another 
advantage of this usual circulation system is that a 
minimum base load is established for the process 
steam boiler. 

Process steam is generated by a 4,180,000-Btu 
oil-fired, Farrar & Trefts package boiler, delivering 
4270 lb/hr at 15 psig. 

Factory section has all vertical projection unit 
heaters and some horizontal blow-type heaters de- 





signed for an air inlet temperature of 65 F. Outlet 
temperature can vary from 90 to 110 F, depending 
on size, speed, and location. All recirculating-type 
unit heaters are controlled by Powers key-adjust- 
control 


able direct-acting room thermostats that 
fan motors to maintain desired room temperature. 
horizontal blow-type 


Mixing dampers on some 


heaters can proportion fresh and recirculated air 
in any amount from 0 to 100‘,. 

Heating units are equipped with replaceable Farr 
steel mesh filters and piped with three-way mixing 
valves. Modulating-type room thermostats propor- 
tion the quantities of hot water from the mains and 
recirculated water to maintain temperature at the 
desired level. 

Adjustable outdoor thermostat, in connection with 
baseboard radiation in the offices, varies local loop 
water temperature in a modified proportion to out- 


door temperature. 


how plant is cooled 

An 800-ton capacity centrifugal compressor sup- 
plies 45 F chilled water for the cooling system. Cool- 
ing load is 96-million Btu ‘hr. 

Office area is divided into two air-conditioning 
sections, each served by a high-velocity fan moving 
a total of 29,000-cfm conditioned air. 

A high-pressure system, operating at 6-in. wg ex- 
ternal static pressure, supplies primary air to office 
areas. Spiral conduit links the fans to strategically 
located distribution centers. Air is carried from 
these centers to ceiling outlets through conventional 
low-pressure duct, Dampers and splitters are used 

(continues on page 38) 








Direct-acting room thermostat mounted in carbon 
packaging area starts and stops unit-heater motors. 
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Close control plus recirculation 


of antibiotics wastes enables 


Dr. ROBERT H. L. HOWE 
Project Engineer 
Eli Lilly and Company 


Assistant Editor 





with Robert W. De Moss, 


TAMING STRONG WASTES (2000 times as strong 

as municipal sewage) and discharging an ef- 
fluent 20 to 30 times purer than river water is a con- 
tinuous achievement at Eli Lilly and Company’s Tip- 
pecanoe Laboratories, Lafayette, Indiana. 

Waste treatment and disposal requires major plan- 
ning and engineering in the construction and opera- 
tion of a modern pharmaceutical laboratory. With 
this responsibility in mind, a waste treatment system 
to handle 1.05 mgd is used. Waste treatment system 
design engineer is Carl L. Lesher and contractor is 
the H. K. Ferguson Company, Cleveland, Ohio. 

Outstanding problems faced by the waste treat- 
ment system of Tippecanoe Laboratories are: 

@ High B. O. D. loadings 

High solids loadings 

Grease 

Color 

Odor 

Corrosion 

Irregular hydraulic loadings 

Cost of treatment 

Waste treatment system was designed primarily 
to handle antibiotics production waste. Other waste 


waters include sanitary waste, equipment and ficor 


washings, and laboratory waste discharge. Before 


Tippecanoe Laboratory has developed accurate 


water testing procedures that save operator’s tir, 


the Eli Lilly Tippecanoe Laboratories to . 


Make pure water 


from strong wastes 










actual design was started, an investigation of the 
hydrological condition and dilution capacity of the 
receiving stream was conducted. The Wabash River 
is the receiving stream in the Lafayette area. 
Possible waste characteristics, then unknown, and 
flow conditions were also studied. Treatment and 
disposal of antibiotics wastes, as practiced in other 
industries, was reviewed and evaluated. A waste 
treatment system was selected with the approval of 
the Indiana State Board of Health and the State 
Stream Pollution Control Board. Construction be- 
gan in 1952 and system was put into service in April 
1954. Total cost of installation was approximately 


$750,000. 


treatment follows nine steps 

Waste treatment system consists of: 

Neutralization 

Aeration and modified activated sludge process 

Biological filtration 

Clarification 

Anaerobic digestion 

Nitrification 

Chlorination 

Sludge drying 

Dilution 

Two general types of wastes, contaminated water 

and uncontaminated water, are handled by treatment 

Contaminated waste waters include spent 
(continues on page 41) 
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Duty cycle, acceleration, anticipated loads 
of centrifugal pumps must be considered 


when you decide... . 


How big a motor? 


T. W. EDWARDS 
Manager, Boiler Feed Section 


Worthington Corporation 


with Robert W. De Moss, Assistant Editor 


ARE YOUR DRIVING MOTORS for centrifugal 

pumps adequate to meet all load conditions that 
may be imposed? To get maximum safe performance, 
you must know the torque characteristics of both 
pump and driver as well as horsepower demands for 
all anticipated pump load conditions. 

Driving motor must handle all anticipated operat- 
ing loads that may be imposed upon it including 
startup conditions. Where disconnect clutches are 
installed, especially in the case of engine-driven 
equipment, startup may be accomplished with the 
driver already at full speed and capable of delivering 
full horsepower. 


look at performance curve first 


One of the first considerations in determining 
driver adequacy is the shape of the horsepower vs 
capacity curve for the pump involved. Shape of this 
curve not only indicates rated driver power requir- 
ed, but also additional capability that may be requir- 
ed because of abnormal centrifugal pump loading. 
Shape of the horsepower vs capacity curve is a func- 
tion of pump specific speed or type classification. 

Performance for a low-specific-speed type, (used 
for low capacity, high-head applications) indicates 
that zero flow horsepower is 34% to 52% of rated 
horsepower at best efficiency. With a mixed-flow 
type (used for moderately high specific speed) 
zero flow horsepower is 90% of rated horsepower 
at best efficiency. For a high-specific-speed type, 
(a vertical propeller-type pump used for flood 
control work) zero flow horsepower is about 215% 
of rated horsepower at best efficiency. As these 


Three 300-hp motor-driven pumps handle 60,000,000 
gal/day for Diamond Alkali plant at Pasadena, Texas. 
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four typical performance curves indicate, sizing the 
motor solely for a rating point can lead to trouble 
unless shape of the horsepower vs capacity curve is 
considered. 

We also must consider pump service to properly 
use pump performance curves. Is this pump going to 
operate at a constant rated capacity at all times? Or, 
will it vary widely in capacity because of the particu- 
lar application? As an example, a boiler feed pump 
operates to the left of its rated capacity curve under 
all conditions when serving a boiler alone. When 
two pumps operating in parallel serve one boiler, 
however, one pump may carry more than half the 
rated load under light load operation. This results in 
operation to the right of its rated point on the curve. 
Intersection of the head-capacity curve with the sys- 
tem-head curve for one pump operation is beyond 
the rated point. More than rated horsepower is re- 
quired. Under such conditions, the driver usually 
must be selected to meet this maximum horsepower 


condition. 


consider specific gravity of liquid 

Specific gravity of the liquid being handled, at 
pumping temperature, must be considered in sizing 
the driver. This factor is especially important be- 
cause specific gravity may vary from 0.50 to 2.0. 
Failure to account for specific gravity at pumping 
temperature can result either in wasteful overpow- 
ering or failure due to high motor overload. 

Secondary driving components are interposed in 
many cases between primary driver and pump. These 
include such things as speed-changing gears and 
variable-speed drives. All secondary driving compo- 
nents introduce some loss because they cannot be 
100% efficient. These losses must be added to pump 
brake horsepower to determine proper drive horse- 
power. 

To attain variable capacity in a centrifugal pump, 
either discharge flow must be throttled or pump 
speed must be changed. Some reduction in brake 


horsepower is usually encountered with reduced 
flows. With speed change, however, pump horsepow- 
er demand is greatly reduced. This brake horsepower 
reduction is a third power variation of the speed 
change at equivalent operating points (Fig. 1). For 
example, take a centrifugal pump designed to oper- 
ate at 3550 rpm and produce a 1000-gpm flow against 
a total head of 200 feet. Pump will consume 63 brake 
horsepower under these conditions. If we slow the 
pump down with a variable-speed drive arrange- 
ment, its equivalent operating point, at say 2800 rpm, 
would be 790 gpm against a total head of 124 feet. 
Pump would consume only 31 brake horsepower at 
this point (Fig. 1 see page 45). 

Let us assume, therefore, that a given motor size 
is selected to drive a centrifugal pump with regard 
to its specific speed and corresponding shape of horse- 
power vs capacity curve. We also must consider the 
pump operating range as well as specific gravity of 
the liquid pumped and secondary driver losses. 

Next requirement is that the direct-connected mo- 
tor or other driver must start the pump under all 
possible loading conditions. 


speed-torque curve gives results 
For a moderately low-specific-speed centrifugal 
pump, line A-B-C is the speed-torque curve for the 
pump when started against an unpressurized system 
(Fig. 2). Curve A-B-D shows speed-torque curve for 
the same pump starting against a closed discharge 
valve. Curve A-B-E-C shows pump starting against 
a pressurized system — if another pump were on the 
line. At point E, check valve lifts and pump being 
started begins to deliver water into the system. Meth- 
od of starting, therefore, drastically affects centrifu- 
(continues on page 45) 





Neat installation with valved suction and discharge 
gives startup control to prevent overloading motor. 
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SYMBOLS 


HIGH PRESSURE STEAM 

CONDENSATE RETURN (DISTR SYSTEM) 
LOW PRESSURE STEAM 

LOW PRESSURE RETURN 

COLD WATER 

TREATED WATER 

FEEDWATER PUMP DISCHARGE 
CONDENSATE PUMP DISCHARGE 

GAS 

FUEL OIL SUPPLY 

FUEL OIL RETURN 

BOILER BLOW-OFF 

GATE VALVE 

GLOBE VALVE 

CHECK VALVE 

BOILER BLOW-OFF VALVE 

PRESSURE REDUCING VALVE 
THERMOSTATICALLY CONTROLLED VALVE 
VALVE IN VERTICAL PIPE 

STRAINER 


FEEDWATER REGULATING VALVE 
ANGLE VALVE 


SAFETY 
VALVES 


XPANS!I 
ORAFT — ston 


PLATFORM 
BOILER FEEDWATER 
BOILER REGULATOR VALVE 


STOKER 
HOPPER 
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You can save time and money, 


if you need a boiler plant with 7000 to 31,500 lb/hr capacity, 
by using U.S. Navy, Bureau of Yards and Docks 


Basic steam plant design 


JOHN W. BISHOP 
Mechanical Engineer 


Power Generating Section 


U. S. Navy Department, Bureau of Yards and Docks 


with Donald Hartley, Managing Editor 


WHICH BOILER PLANT DESIGN is the most 

economical to both own and operate? Certain 
more-or-less standard designs have been developed 
by the U. S. Navy, Bureau of Yards and Docks that 
represent (for average conditions) those plants with 
the lowest over-all annual operating cost plus fixed 
charges on initial investment for the steam service 
required. 

The two plant outline designs described here are 
based upon these designs. They serve as a guide for 
all future shoreside boiler plant designs with ca- 
pacities from 7000 lb/hr to 21,000 lb/hr in a 2- 
boiler plant and 31,500 lb/hr in a 3-boiler plant. 
One design is for oil or gas (or both) firing only. 
The other is for coal firing with auxiliary oil or 
gas where economically justified. 

These outline designs can provide general guide 
lines toward detailed design and construction of 
your plant. Modifications where economically justi- 
fied (by comparative calculated analysis, not by 
abstract judgement) must be made to suit local 
conditions. 

The drawings of the plants shown here are for 
21,000 lb/hr steam capacity, expandable to 31,500 
lb/hr. Same design, scaled down, can be used for 
steam capacities as low as 7000 lb/hr, expandable 
to 10,500 lb/hr. Arrangement of boiler equipment, 
fuel handling and firing equipment, controls, in- 
strumentation, feedwater system, fans, water treat- 
ing and testing equipment and other auxiliary 


This coal-fired boiler design uses two boilers, but 
a third one would boost capacity up to 31,500 lb/hr. 


equipment are all included. Arrangement generally 
represents a design that is as austere and compact 
as possible, commensurate with operating economy. 

Oil- or gas-fired plant boilers are of modified 
scotch marine multipass design, meeting Military 
Specification MIL-B-17452A (available from the 
U.S. Government Printing Office, Superintendent of 
Documents, Washington 25, D, C.). Fuel system for 
oil-fired plants consists of above-ground tanks for 
residual fuel oil with suction heaters and a fuel 
oil pumping and heating system. For gas-fired 
plants, a general arrangement is shown for a 
pressure-reducing system and piping to burners. 

Coal-fired plant consists of horizontal return 
tubular boilers with average heat transfer through 
heating surfaces not exceeding 5040 Btu/sq ft. Fuel 
system consists of a single coal silo and track or 
road hopper, with slow-speed screw conveyors (to 
preclude excessive maintenance). System feeds coal 
to hoppers of single retort underfeed stokers. Ash 
removal is manual. Ash may be stored in an ash 
silo, bin, or removable (by truck) container. Where 
auxiliary oil or gas is provided, fuel storage, 
handling, and burning equipment is similar to that 
of the oil- and gas-fired plants. Burner assemblies 
are provided on boiler fronts with provision for 
covering grates with firebrick. 


4 . 
designs avoid gold plating 
One main purpose of these standardized designs 
is to preclude overdesign, or “Gold Plating.” A 
factor governing economical plant design is plant 
size. Only the minimum space required for success- 


(continues on page 21) 
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ful maintenance (tube removal, soot-blower element 
removal, and so on) should be allowed in the 
detailed design. In line with this principle, these 
maximum dimensions are suggested for guidance in 
the detailed boiler plant design: 


Or anp/or Gas ONLY 


3 Boilers 


10,500 lb/hr 
53 feet 
30 feet 
17 feet 


2 Boilers 


Capacity 7000 lb/hr 
Length 40 feet 
Width 30 feet 
Height 17 feet 


Capacity 14,000 lb/hr 
Length 41 feet 6 inches 
Width 32 feet 6 inches 
Height 19 feet 


21,000 lb/hr 

55 feet 6 inches 
32 feet 6 inches 
19 feet 


31,500 lb/hr 
58 feet 
35 feet 
19 feet 


Capacity 21,000 lb/hr 
Length 43 feet 
Width 35 feet 
Height 19 feet 


Coat WirH Or anp/or Gas 


3 Boilers 


10,500 lb/hr 
49 feet 
34 feet 
23 feet 


2 Boilers 


Capacity 7000 lb/hr 
Length 36 feet 
Width 34 feet 
Height 23 feet 


21,000 lb/hr 
51 feet 
38 feet 
23 feet 


Capacity 14,000 lb/hr 
Length 37 feet 6 inches 
Width 38 feet 

Height 23 feet 


31,500 lb/hr 
53 feet 
41 feet 
24 feet 


Capacity 21,000 lb/hr 
Length 39 feet 
Width 41 feet 
Height 24 feet 


Although plant equipment specification is left 
to the detailed design, certain salient points are listed. 


oil and gas fired package boilers 


These boilers are of the 3- or 4-pass modified 
scotch marine type, complete with integral furnaces, 
fuel-burning equipment, fans, fully automatic com- 
bustion and feed controls, safety devices, and all 
directly connected boiler trim and accessories. 
Capacity should be specified in lb/hr steam genera- 
tion capacity at required steam pressure with 220 F 
feedwater (supplied from the deaerator provided in 
this standard plant design). Use of “boiler horse- 
power” in specifying these boilers should be avoided. 
This is an obsolete ambiguous term that can mean 
many things (33,475 Btu/hr; 34.5 lb/hr@ 212 F; 
10 sq ft, 6.7 sq ft, 5 sq ft, or 3 sq ft of heating surface) 
whatever the manufacturer prefers to call it — usu- 


This oil- or gas-fired design is for boilers up to 
100 psig, with capacities as low as 3500 lb/hr each. 


APRIL 1957 


ally to his own advantage. Maximum average heat 
transfer in boiler should not exceed 6700 Btu/cu ft. 

Oil burners may be air-atomized or rotary cup 
type. Gas burners may be multiport ring or venturi 
type. Pilot for either gas or oil ignition should be 
gas (bottled LPG, if nothing else is available). Fans 
may be either axial or centrifugal type to provide 
10‘% excess volume at 20‘% overpressure. Combus- 
tion controls should be full-programming (automatic 
start and stop), modulating, positioning type. Feed 
controls can be either float-, thermostat-, or electric 
probe-type operating a modulating control] valve or 
the feed pump directly (on-off). Safety controls 
consist of flame proving, flame failure, and low water 
cut-out devices. Boiler and plant design should not 
require continuous attendance. Attendance once 
every four hours should be adequate. Oil-fired boil- 
ers usually should be designed to burn No. 6 resi- 
dual fuel oil (Bunker “C’’). 


coal-fired boilers 

These boilers are 2-pass horizontal return fire- 
tube type, equipped with single retort underfeed 
stokers. Boilers‘must meet ASME code specifications 
for the pressure desired. Capacity should be specified 
in pounds of steam per hour. Average heat transfer 
through heating surfaces should not exceed 5040 
Btu/sq ft. Heat release in the furnace should not 
exceed 35,000 Btu/cu ft. Furnace may be a pre- 
assembled package design or built in the field. Stand- 
ard modulating reciprocating or conservatively de- 
signed slow peripheral speed screw-type underfeed 
stokers may be used. Induced and forced draft fans 
must be capable of 10% excess volume at 30% 
overpressure. Grates should be side dumping type to 
minimize ash handling problems. Where auxiliary 
oil or gas is to be installed, grates must lend them- 
selves to covering with brick or ash for protection 
when firing the auxiliary fuel. Combustion controls 
should be modulating positioning type, capable of 
controlling stoker feed (or oil or gas valve) in con- 
junction with the forced-draft fan damper. Induced- 
draft fan damper should be controlled to keep a 
0.1 + 0.05 in. wg vacuum in the furnace. Safety 
controls should consist of an overpressure cutout 
with automatic restart and a low water level cutout 
that requires manual restart. 

It is often wise to buy all boiler trim, sootblowers 
and piping, fans, stokers, and burners from one 
source to provide single responsibility. 


oil storage and handling 

Oil storage, as shown, consists of two above- 
ground tanks to provide positive head to the fuel oil 
pumps. Suction heaters preclude wasteful heating 
of the entire tank. Pump and heater sets should be 
the integral type, consisting of two pumps and two 
heaters with capacities such that one pump and one 
heater can handle 80% of rated capacity. 

Gas handling and piping consists of a pressure- 


reducing station and piping to burners, via the 
regulators. 

Coal storage and handling consists of a track or 
road hopper, coal silo (including elevator), and stor- 
age pile that can be reclaimed into this same hopper. 
Feed from silo to hopper is by slow-speed screw con- 
veyor via a coal scale. Conveyor is automatically 
started and stopped by boiler hopper level. Ash 
removal is manual from under the grates and can 
be removed by a refuse disposal truck arrangement 
or by storage in ash silo or bin. In any case, the coal 
and ash handling system must require only one 


man’s attendance. 


feedwater system 

Duplicate feed pumps are provided, preferably 
one electric and one steam turbine driven, for heat 
balance purposes. Deaerating heater should have 
6-minutes storage capacity and be capable of pro- 
viding water with not more than 0.005 cc/1 dissolved 
oxygen from one quarter load to full load. With 
respect to deaeration at low loads, tray-type de- 
aerators are recommended unless the plant must 
operate for any appreciable time at under one-third 
load. Pot-type feeders are recommended for injection 
of internal chemical treatment (caustic soda, phos- 
phate and sodium sulphite). External softening 
equipment, as shown, should be used only where 
water conditions require external treatment. 

In recapitulation, we have presented only the 
basic outline of a design for plants of 7000 to 31,500 
lb/hr capacity that costs least to both own and 
operate under average conditions. Under these cir- 
cumstances, it is impossible to go into any great 
detail, In the final analysis, your new plant must be 
engineered to suit local conditions. In this respect, 
the economic principles set forth in “Which Extras 
Will Pay off in our Next Steam Plant” (INpustRY 
Power, September 1956) should be used in de- 
termining the final design. ¢¢ 
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“Well, if you want a cheaper model, this one has a 
unique drive.” 
James Mazzetti, Steel & Tubes Div., Republic Steel Corp. 
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POWER BASICS 


TODAY’S INDUSTRY 





How to figure 


Kngineering Economics -- II] 


and use fixed charges 


Many engineers seem to shy away from financial calculations as they 


would a visit to the dentist. The subject is avoided because it is not 
thoroughly understood. But, once explained, it's really very simple. There's 
no need to go into a trance, drag out a ouija board, or put the job off until 
next week. The simple facts are presented here in separate chapters and 
will be reprinted in inexpensive booklet form when the series is complete. 


FIXED CHARGES on a piece of equipment are 

those that must be paid whether the equipment 
is used 8760 hours (full time) or only a few hours 
each year. 

Three ideas are basic to calculating and using fixed 
charges in engineering economic studies. Two of 
these ideas — the time value of money and the sink- 
ing fund concept for depreciation — have already 
been developed. Let’s review them briefly before we 
tackle the third one, the mortgage principle. 

Time value of money. A dollar now is worth 
more than a dollar 10 years from now. We cannot af- 
ford to spend a dollar now to save a dollar 10 years 
hence. If we invest the money now, rather than spend 
it, it will earn interest and will increase in value. 

Obvious as the time value of money may seem, it 
has a way of disguising itself in actual problems. 
Many errors of judgment in spending money for in- 
dustrial equipment can be traced back to a violation 
of this first principle. 

Sinking fund concept should be used to provide 
for depreciation of a machine or other structure. The 
sinking fund payment is a constant yearly amount 
that may be compared directly with another yearly 
amount, regardless of differences in expected useful 
life of the equipment involved. 
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In any engineering economic study, the actual ac- 
counting method for depreciation need not be con- 
sidered, at least until the effect of income tax on a 
proposed expenditure is explored. Our sinking fund 
concept recognizes the time value of money. The im- 
plied assumption is that any money lying around 
loose can be invested, either in one’s own business or 
in somebody else’s. This brings us to the third idea. 


the mortgage principle we know so well 


Many of us are familiar with mortgages at first 
hand. We buy houses, television sets, automobiles, 
and even dancing lessons “on time.” That is, we agree 
to pay off some of the principal (first cost, present 
worth) each month or each year, and also to pay in- 
terest on the unpaid balance. The resulting monthly 
or yearly payment is usually a constant amount. 

When we start to compare the costs of alternative 
schemes for doing a particular job in our plant, we 
should take advantage of this blanket — and basic 
— assumption: 

We should assume that any expenditure for capital 
improvements — machines, buildings, and so on — 
is subject to a mortgage contract. That is, over the 
equipment’s useful life, or the payout period, we 
should assume that we have mortgaged the equip- 
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ment, and that we must then set aside a constant 
yearly sum as a mortgage payment. This payment 
will provide for two of the four items that must be in- 
cluded in fixed charges — interest and depreciation. 
The other two items — taxes and insurance — will 
be considered shortly. 

Two examples show why the mortgage principle 
is valid in an economic study. In both examples, let’s 
say that you borrow $100 from a friend for 4 years 
at an interest rate of 10%. 

Example 1. You might plan to keep the $100 for 
the full 4 years and make an interest payment each 
year, returning the principal P ($100) at the end of 
4 years. But let’s say you are afraid that you may not 
be able to command $100 when it is needed for re- 
payment of the loan. You decide to make a sinking 
fund payment each year so that, at the end of 4 years, 
the sinking fund will have grown to $100. Looking 
up the annual sinking fund payment A in a table, or 
calculating it from the equation we have already de- 
veloped, if the interest on the sinking fund is 10%: 


i 100 0.10 ] 
A=Fiaih Ti" 1.10*—1 | 
Annual sinking fund payment to be made at the end 


of each year is $21.55. 
At the end of each year, then, you will make an 
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interest payment of $10 and a sinking fund payment 
of $21.55. At the end of 4 years, the sinking fund will 
be worth $100, and the debt will be extinguished 

This scheme of repayment is shown graphically in 
table below. 

Example 2. Now, you may object that your money 
cannot earn 10% in a sinking fund. Therefore, instead 
of paying the $21.55 into a sinking fund each year, 
let us suppose you decide that the annual payment 
you can make to your friend for interest and prin- 
cipal reduction is $31.55. As the principal is reduced, 
you can use a larger proportion of the yearly pay- 
ment for reducing the principal still further. At the 
end of each year you will make a total payment of 
$31.55, and at the end of 4 years, the debt will be ex- 
tinguished. 

This scheme of repayment is shown graphically in 
table at right. 

In effect, the lender has become the holder of your 
sinking fund. You earn 10% interest on the sinking 
fund because you save 10% interest on the amount 
that goes into reduction of the principal. 

This idea can now be formulated. The yearly mort- 
gage payment M will be 

M =P (i+ annual sinking fund payment) 

i 
(1+ i)"—1 

Most interest tables have the bracketed quantity 
in a separate table, but note that the quantity is al- 
ways equal to the interest rate plus the sinking fund 


=— Pp i+ 


multiplier. 

Consider an FHA mortgage for $10,000. Interest 
rate is 442% per year, mortgage term is 20 years. If 
the debt were paid off in 20 equal annual payments, 
each payment would be: 


0.04! 
M = $10,000 | 0.045 4 a 


1.0452 — 1 
$10,000 (0.045 + 0.032) 
- $10,000 (0.077) = $770 





2 2 ag ? 
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ode REPAYMENT OF A LOAN: SCHEME 1 
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per year 
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In its application to engineering economics, the 
sinking fund amount (or reduction of the principal) 
is a depreciation payment. This depreciation pay- 
ment remains constant throughout the equipment’s 
useful life or the payout period. 

Getting back to the main business at hand, the 
mortagage idea can be used to calculate a fixed 
charge rate. 


fixed charges are an annual bill 

Fixed charges are independent of the use that is 
made of equipment. They fall due each year whether 
the equipment is -used or not. We have seen that 
fixed charges can be summarized as: 

@ Interest that must be paid on the investment. 
@ A depreciation allowance that must be made. 

@ Property taxes that must be paid. 

@ Insurance premiums that must be provided for. 

Operating, maintenance, and overhead costs can 
now be added to the fixed charges to find total an- 
nual cost of a proposed installation or alteration. 
Because the costs are computed on an annual basis, 
alternatives of different useful lives can be compared 
directly. 

General method for calculation of a fixed charge 
rate is shown in table at right. 

The actual source of the money to be spent has 
only an indirect effect on the fixed charge rate. 
Interest rate used in an economic study is not neces- 
sarily the rate at which money can be borrowed. 
Rather, it is the minimum rate of return required 
to make an investment attractive to management. 
This idea will be developed further later on. 

We must remember, however, that an interest 
charge must be made whether we borrow money or 
whether we already have it on hand. We have as- 
sumed that any money not being used should be 
invested in some way. Therefore, whether we invest 
money in a new piece of equipment or in stocks or 
bonds, it should pay us a return. 

Many electric utility systems use a fixed charge 


rate of about 15%. Let’s see how this rate can be 
calculated, If interest rate is 7‘7, equipment life is 
20 years, annual taxes equal 5‘:, and insurance is 


0.5°° of equipment first cost: 


Interest on investment 7% 
Depreciation (sinking fund) 2.44% 
Taxes 5% 
Insurance 05% 
Fixed charge rate, approximately 15% 


We now have all the tools necessary to make a 
valid engineering economic study. In example 3, 
the ideas that we have developed so far will be 
applied to an actual industrial problem. 

Example 3. A food-processing plant needs a new 
pump—a simple centrifugal pump for liquid trans- 
fer. What kind of pump shall be installed? 

An all-iron pump would do the job, but one with 
stainless steel trim would last twice as long. Will 
the added life justify the higher first cost? Let’s 
look at the figures: 


First Cost ALL-IRON Pump STAINLESS Pump 





Material $400 $680 
Installation labor 150 150 
Overhead and 
contingencies (20%) 110 170 
$660 $1000 
Estimated life 5 years 10 years 


ANNUAL Frxep CHARGES 








Interest (8%)* $ 53 $ 80 
Depreciation (sinking fund) 

0.1705 x 660 113 

0.0690 x 1000 69 
Taxes (5% 4 33 50 
Insurance »To) 3 5 
Total $202 per year $204 per year 


* Note the interest rate. It has been selected by man- 

agement not because it costs 8% to borrow money, 

but because any money invested in the business is 

expected to earn at least 8% return. 

All other annual costs—operating labor, main- 
tenance, power, and so on—are assumed to be the 


(continues on page 40) 
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new bulletins 





. «+ just cirele key numbers on READ-N-CIRCLE card on pages 47 or 48 


400-Package boiler specs from 20 to 500 hp 

sulletin 572 gives mechanical specifications on Econo- 
Therm package boilers featuring off-center firing tube 
All units can be fired with gas, heavy or light oil, or 
combination fuels. Use either forced-draft or induced- 
draft fans. Four pages. Durron Borvers Div., HAPMAN- 
Dutton Co 


401-Portable steam gun cleans, strips 

Steamerette uses existing steam supplies for steam 
cleaning, paint stripping, phosphating, or sanitizing. 
Operates with steam pressure from 40 to 140 psig. 
Quantity and pressure are adjusted at nozzle. Folder 
A-163-A shows typical uses, outlines mechanical speci- 
fications. Four pages. Turco Propucts, INc. 


402-Protect workers when doors are open 

Thermostat or door switch activates door heaters 
when doors are opened. Warm air curtain keeps cold 
air out, warm air in. Bulletin DH-2A gives suggested 
door heater sizes, pertinent engineering data. Eight 
pages. L. J. Winc Mrc. Co 


403-Solve drive-end space problems 
Folder 2489 describes new ball bearing equipment 
added to Link-Belt screw conveyor component line. 


Includes examples of how drive-end space problems 
can be solved with this equipment. Technical data on 
conveyor screws, trough ends, and hangers aid in 
selection and application. Six pages. LinK-Bext Co. 


404-Underground pipe conduit data 

Thermo-O-Tile underground pipe conduit can be 
used for heat lines, high-temperature hot water sys- 
tems, hot or cold oil lines. Bulletin 9156 gives installa- 
tion data, complete specifications, design suggestions. 
Tells how to install expansion loops. Twelve pages. 
Porter-Haypen Co.'s. 


405-Water conditioning practices survey 

“A Survey of Water Conditioning Practices” de- 
scribes advances in water conditioning methods. Dis- 
cusses external and internal treating processes that 
permit maximum re-use of water for maximum operat- 
ing economy. D. W. Hagerine & Co. Inc. 


406-Performance data on transformers 

Esco transformers are available as individual units or 
single-section unit substations in conventional or special 
capacities and voltage combinations, direct burial or 
oil-immersed. New catalog describes transformers for 
indoor and outdoor applications. Gives useful per- 
formance data. ELtectricat Service Co. 
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‘ Water Heater is your most depend 
Check these other cos! saving features 
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volume of hot water 
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heaters are practical as a primat 
countless industrial, needs. 


Supplementary , 
Easy installation a a¢cyrate contrgl at any temperature makes 


these healers use tiih (a? specialized "spot" application near the 
H | » 

point of use. L/ i 

‘Booster’ Heat pe 1, 


To augment inadequate facilities, these 
heaters can be installed to automatically ‘boost’ and correct 


temperature deficiencies. 





Mail this coupon today for further information on Pick Instan- 
taneous Water Heaters, to: 


PICK MFG. CO. Dept. IP-57 
West Bend, Wis. 

Name 

Company Title 

Address City State 


Please check below reason for request: 
[] Application [] File () Other 


West Bend, Wis. 
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407-All-metal liquid filter data 

LFC Catalog gives data on gpm, pressure drop, inlet 
and outlet sizes, weight, overall dimensions. Gives re- 
quired clearance for removing all-metal liquid filter 
cartridges that filter lubricating, hydraulic, or fuel oils. 
Capacities from 1.7 to 720 gpm. Special models avail- 
able for operation at high temperatures and for cor- 
rosive materials. Sixteen pages. THe Air-Maze Corp. 


408-Air-break starters in 2200 to 4800 volts 

Type ZHA air-break starters for squirrel cage, 
synchronous, and wound-rotor motors are described 
in Bulletin 8130-SC1. Bulletin contains specifications, 
installation data, possible applications. Four pages. THE 
Evectric CONTROLLER & Mrc. Co. 


409-Keep transformer oil high and dry 

Centrifugal insulating oil purifiers keep transformer 
oil high in dielectric strength, reduce free water con- 
tent. Bulletin 10-107 includes installation } hotographs, 
dimensions, capacities, specifications. Four pages. THE 
De Lavat Separator Co. 


410-Convert meter capacities to any fluid 

Handy feature in Catalog 2 is section of sizing nomo- 
graphs that convert meter capacities from air and water 
to other fluids. Catalog covers line of recording, con- 
trolling, and transmitting instruments for flow, pressure, 
and density. Equipment listed is available for im- 
mediate shipment. Bulletin includes engineering data. 
Thirty-two pages. Fiscuer & Porter Co. 


411-Auto-manual pneumatic loading stations 

Bulletin 1031 describes nonseal type auto-manual 
pneumatic loading stations for combustion control, 
feedwater regulation, pressure-reduction systems, de- 
superheating stations. Lists sizes of standard and minia- 
ture stations. Gives data on gages, loading and transfer 
valves, remote set-auto manual, cascade biasing. Eight 
pages. Copes-Vutcan Div., BLAw-KNox Cou. 


412-Vinyl-backed strapping tape data 

Bullctin 74-52 describes 250-pound tensile strength 
strapping tape with vinyl backing for packaging, bun- 
dling, tear stripping. Includes technical data, per- 
formance specifications. Eight pages. JOHNS-MANVILLE 
Dutcn Branp Div., JOHNS-MANVILLE Co. 


413-Rocking contact voltage regulator data 

Rocking contact voltage regulators (Type A, B, 
and C) for ac generators up to 25,000 kva are de- 
scribed in Bulletin 14B6035C. Regulators maintain 
constant voltage by changing resistance automatically 
in the exciter shunt field. Bulletin includes construc- 
tion and operating features. Four pages. ALLIS-CHALMERS 
MANUFACTURING Co. 


414-Unit substation technical library 

Unit Substation Technical Library consists of seven 
bulletins on different problems connected with sub- 
station design and operation. Titles are: “Distribution 
Substations in System Planning,” “Economical Size 
Substations for 12-kv Distribution,” “Converting a 
Radial to a Primary Network Distribution System,” 
“Master Unit Substations and Their Relay and Control 
Arrangements,” “Integrating Substation and System 
Planning Requirements to Reduce Over-all System 
Investment,” “Twenty-Five Years of Progress in Unit 
Substations,” and “Use of Handbooks for Substation 
Planning Purposes.” GeNerAL Evectric Co. 
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415-Explosion-proof level indicator data 
Roto-Bin-Dicator has UL approval for use in haz- 
ardous atmospheres. Can be installed on bin at any 
angle. Operates successfully with large, lumpy ma- 
terials. Bulletin BD-8B gives mechanical specifications, 
schematic diagrams of automatic bin level control and 
automatic bin level signal system, and _ installation 
suggestions. Four pages. THe Brn-Dicator Co. 


416-Magnesium, titanium data 

New data book covers magnesium and titanium de- 
sign data. Includes physical and mechanical properties, 
mechanical properties at elevated temperatures, metal 
weights, forming characteristics, specification tables, 
corrosion behavior, surface treatments, welding and 
joining, machining, heat treatment and stress relief. 
Forty-four pages. Brooks & Perkins INc. 


417-How to select belt conveyor idlers 

Rex-Rated belt conveyor idlers are divided into four 
service requirement classifications: series 1000 for 
moderate service, series 2000 for standard service, 
series 3000 for heavy service, and series 4000 for super 
service. Bulletin 56-80 gives idler selection charts. 
Examples help in selecting proper belt conveyor idler 
for specific service requirement. Sixty-four pages. 
Cuan Bett Co. 


418-Glass cuts smokestack corrosion 

Permaglas smokestacks are glass-protected inside 
and out to protect against acid condensate, thus reduc- 
ing corrosion. Bulletin SS-202 pictures typical in- 
stallations. Includes useful installation data. Eight pages. 
A. O. Situ Corp. 


419-Buying silicone lubricants? 

Bulletin 6-101 gives properties and performance of 
various silicone oils, greases, and compounds. Includes 
helpful technical data. Compares high-speed, high- 
temperature ball bearing life using both organic and 
silicone-soap lubricants. Covers influence of bearing 
load, speed. Eight pages. Dow Corninc Corp. 


420-You, too, can be a cable expert 

Bulletin 1106 describes four best-known methods for 
applying insulation to electric conductors. Gives ad- 
vantages and disadvantages of each. Gives tips on 
choosing right cable design for most applications. 
Twenty-eight pages. THe OKONITE Co. 


421-Hose clamp manual 

Punch-Lok hose clamps are used for leakproof hose 
connections, for seizing and splicing, and for other 
miscellaneous repairs. Catalog 300 gives specifications 
for standard type hose clamps, grooved hose fittings, 
and special tools and replacement parts. Gives details 
of Punch-Lok method, tells how to appy Punch-Lok 
clamps. Twelve pages. Puncu-Lok Co. 


422-Annunciators supervise control systems 
Catalog describes Scam standard annunciator systems 
for constant supervision of control systems and ma- 
chinery. Can be used for backlighted nameplates or 
bullseye indication, sequential alarm identification, 
optional ringback, or manual reset functions. Catalog 
includes pertinent engineering data, tables of stand- 
ard sizes and dimensions. Twenty pages. THE Scam 
INSTRUMENT Corp. ¢¢ 
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AMERICA’S FINEST COALS ARE 


SUPERWASHED* 


Exclusive product of 


BELL & ZOLLER COAL COMPANY 





OMAHA «+ LOUISVILLE * WASHINGTON, 0.C. + TERRE HAUTE, IND. 
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HIGH VOLTAGE 
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Charleston Rubber Company 
leads the field in manufacture 
of superior protective products 
for linemen and high voltage 
workers 


Among CHARCO products are 

high voltage and linemen’s 
protective rubber gloves and 
sleeves, including FLEX-SAF 
Contour Cuff Gloves; “Bulldog” 
blanket and wire clamps; “Bulldog” 
utility flag clamp and danger flags; 
and other products for safety. 
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This new illustrated catalog, for use in public utility and 
industrial electrical fields, tells of the company’s program of 
research and how protective equipment is manufactured 
and tested. Also it lists technical reports available free 


CHARLESTON RUBBER COMPANY 


44 STARK INDUSTRIAL PARK 
CHARLESTON, SOUTH CAROLINA 
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Neff & Fry 
Bin Being 
Erected for 
Handling 
Silica Sand 


When photographed, 
this Neff & Fry Su- 
per-Concrete Stave 
Bin was being erect- 
ed for the Ottawa Sil- 
ica Co., Ottawa, IIl. 
It is the first of two 
28’ x 40’ bins which are now completed and in use. 
Silica sand is supplied principally to glass manufac- 
turers, foundries, and concrete producers. 

Through our experience in building thousands of 
bins, we have mastered the techniques of handling and 
storing virtually all kinds of flowable bulk materials. 
This knowledge is at your service upon request. You 
are invited to communicate with us. 

To understand the special advantages of our unique 
type of construction, ask for our folder, “Bins with 
the Strength of Pillars.” 

NOT EXPORTED EXCEPT TO CANADA AND MEXICO. 


THE NEFF & FRY CO. © 120 Elm St., Camden, Ohio 











SUPER-CONCRETE STAVE 
STORAGE BINS 


NEFF & FRY 
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700-Pressure plastic insures 
insulation 


Versatile method, using pressured plastic, 
protects and insulates electrical splices with 


epoxy resin injected into a mold. An open- 
mesh, screen-like tape is used as a spacer 
material, wrapped around the splice. Tape 





is then covered with a _ liquid-impervious 
plastic tape that has an injection fitting to 
permit entry of resin into the splice. Plastic 
tape is covered with a low-stretch tape 
to restrict expansion of plastic when forced 
into the splice. Adaptability allows mold to 
be tailormade for each splice. Resulting 
splice is moisture proof, void free, has high 


701-Indicates liquid metal level 
|) 





Liquid-metal level indicator is sensitive to 
changes in height of 1 mm. Indicator is based 
on a balanced inductance bridge circuit and 
can be adapted to different container wall 
thicknesses by varying oscillating signal fre- 





dielectric strength, and can be used for 
nearly any size or shape of splice. Resin is 
supplied in a divided plastic envelope, which 
holds resin on one side, and a hardener, or 
activator on the other. When divider is 
broken, resin and activator mix, forming a 
resin which sets up or cures through in- 
ternal heat. Plastic envelope is inserted in 


pressure gun (similar to caulking gun), 
envelope is punctured, and gun is ready to 
operate. Shielding can be made continuous 
through the splice by running it through 
the spacer tape buildup. Required insulating 
values may be regulated by increasing or 
decreasing plastic thickness. MINNESOTA 
MINING AND MANUFACTURING Co. 


quency. Present circuiting limits container 
to nonmagnetic wall materials, although 
modifications will permit use of magnetic 
containers. NUCLEAR DEVELOPMENT CORPORA- 
TION OF AMERICA. 


702-Get packaged ceiling lighting 

Packaged ceiling lighting system permits 
wide variations in installations with a few 
standard parts. Modular, interchangeable 
plastic panel system can be installed in a 
wide variety of overall patterns of color, 
form, texture, and style. Vinyl plastic ceil- 
ing diffusers are available in three different 
designs and a variety of pastel colors for 
subtle atmosphere. Provides flexibility in 
ceiling illumination. Sytvanra ELEcTRIC 
Propucts INc. 
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703-Mill motor is really rugged 


Heavy-duty, silicone-insulated mill motor, type 620 
mc, is now available. New motor features cast-steel, 


split-type frame, integral bearing and housing as- 





semblies, large-diameter shaft between bearing sup- 
ports, and compact mechanical design. Available in 
ratings from 275 to 360 hp depending upon motor en- 
closure used. Built to meet AISE standards as to 
ratings and dimensions. WESTINGHOUSE ELEcTRIC CorRP 


704-Hopper handles sticky materials 
Accurate weighing and discharge of sticky materials 
is provided with new bell-shaped weigh hopper. Vari- 
able-pitch screw feeder provides discharge from the 
hopper. Weigh hopper is fully enclosed for dust-proof 





operation. Hopper can be discharged manually or auto- 
matically with mercury magnetic cutoff. Optional equip- 
ment includes automatic printer, remote indicating 
equipment, and automatic totalizing counters. Available 
in capacities from 50 to 1500 lbs. Gearhead motor is 
fully enclosed. Hopper suspends from beams and termi- 
nates in a dial head. Can be fed from any type of con- 
veyor system. Ricuarpson Scate Co. 

(more new products on page 28) 
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*“SP=7" semi-pressure 
DUCT FANS! 


Installed at the Columbus, Ohio plant of North American Aviation, Inc., 
these new Aerovent “SP-7” Belt-Driven Duct Fans, with 7-blade “Ma- 
cheta” Airfoil Propellers, are used to exhaust acrid fumes and steam va- 
pors from a spray-type processing machine. At temperatures of 180° to 
200° F., the solution flashes into steam and noxious fumes which would 
contaminate the entire area if unabated. Located above each end of the 
spray section, and at intermediate points, the fans induce a steady flow 
of air through the unit to trap and remove heavy vapors at the source, 

Recommended for resistances in the %” to 2%” S.P. range, these units, 
designed for all standard duct systems, move more air with less horse- 
power; provide greater mechanical efficiency with lower initial and op- 
erating costs, Also available in Direct-Connected, Extended Shaft, Direct 
Driven Duct and Divided-Duct types, all “SP-7” Fans may be ordered 
with special-duty motors, alloy propellers and special protective coatings 
for extreme temperature, moisture and corrosive conditions. 


WRITE FOR FREE BULLETIN NO. 400 


REMOVES DUSTS, VAPORS, FUMES 


Contaminated atmospheres are exhausted 
safely, efficiently with “sp-7” Belt-Driven 
Duct Fans! Complete assembly, except 
motor, mounts inside duct system. Adjust- 
able motor base for correct belt tension. 
Air-insulated belt housing for adequate 
cooling, prolongs belt and bearing life. 





All “SP-7” Fans are rated in accordance with the Standard 
Test Code and conform with U.S.D.C. Comm. Std. CS178-51. 


‘EFFICIENCY-ENGINEERED” air-moving equipment 


FOR ALL 
HAZARDOUS 
ATMOSPHERES 





/\ 


iitable for high temperature 


" 
ive atmospheres Belt-Drives 


; 
Fans are available in 14” to 60° diameter 


“SP-7" FANS FOR ALL 
INDUSTRIAL REQUIREMENTS 


DIRECT CONNECTED 


Steel ring of square panel 
for wall, ceiling or pent- 
house, 14” to 60”. Used with 
extended shaft for heat, 
moisture and corrosion. 








“BI-FLO” DUCT 

New divided-duct design, 
for air-supply or exhaust. 
Motor located out of air- 
stream. Also serves as stack 
booster. Sizes 18” to 48”. 








DIRECT-DRIVEN DUCT 

For installations which per- 
mit connection of complete 
fan assembly within air- 
stream. For vertical or hori- 
zontal use. Sizes 14” to 60". 


Sly went 


FAN COMPANY, INC. 


Ash and Boyd Sts. Piqua, Ohic 
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705-Roofing compound uses fiberglass 


New liquid-glass roofing compound can be used fo! 
waterproofing, and as a rust preventive 
Contains a fiberglass binde: 


ilating, 


that permanently binds 
compound together. Pro- 
vides a tough, non-crack- 


ing, yet flexible leathery 
surface on any roof. Also 
may be used as a long-last- 
ing protective coating on 
storage tanks and pipes. 
Available in 5-gallon drums, 
compound is not as flam- 
mable as tar, dries in only 
12 hours, withstands tem- 
peratures of —25 to 140F. Can be obtained in either 
black or aluminum. Guaranteed to remain watertight 
for at least 12 years without renewal. One gallon covers 
about 40 square feet. Can be applied directly over a 
previous coating. MALLARD MANUFACTURING CorRP 





706-Strainers and pilot are built in 

Built-in pilot and main valve strainers are incor- 
porated in pressure-reducing and regulating valve for 
steam service. Maximum inlet pressure is 250 psig at 





400 F. Delivery pressures range from 5 to 250 psig. 
Valve sizes are 2-, 2144-, 3-, and 4-inch with iron body 
and flanged ends. Valve is single seat, internal pilot- 
operated, piston-actuated. Is highly sensitive to small 
changes in reduced pressure. A. W. Casn Co. 
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AIR PIPING. Is uncffected by short circuits, 
capacitance, inductance, temperature, relative 
humidity; it need not be placed in conduits 
or insulated. 
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SIMPLE VALVE MECHANISM: 
The heart of the Johnson Thermostat. 


TYPICAL JOHNSON PNEUMATIC ROOM THERMOSTAT 
No additional amplifiers, relays or other remotely located 
auxiliary components are needed. It's all here in one compact 
unit under the cover. Johnson thermostats for measuring tem- 
peratures and pressures in ducts, pipes, etc., and controllers 
for relative humidity are equally simple. 








For All Types of Industrial and Commercial 
Applications—Air Conditioning * Heating 
* Cooling * Ventilating * Humidifying ° 
Dehumidifying * Processing 


The basic components of Johnson Pneumatic Control, 
shown above, reveal how remarkably simple and free 
from complication the best control systems can be. 


The Johnson Room Thermostat —the world’s most ac- 
cepted thermostat—is a refined reducing valve in a 
compressed air line, set and reset automatically by an 
accurate bi-metal temperature measuring element, to 
transmit compressed air, at varying pressures, to valves, 
dampers and other devices. 


Johnson Diaphragm Valves and Damper Operators are 
equally simple devices with flexible, long-life dia- 
phragms which are moved as the thermostat transmits 


TO PNEUMATIC OPERATORS 





May be located as desired to 
observe operation of the system. 


MEASURING ELEMENT 
Low-mass, bi-metal temperature 
measuring element is capable of 
any required sensitivity. What 
could be simpler? 


INSURE SYSTEM-WIDE SIMPLICITY 


changes in air pressure. Only pneumatic control gives 
you system-wide simplicity. 


The widespread use of pneumatic power by other in- 
dustries offers further evidence of its simplicity and 
adaptability. Examples include truck and train brake 
systems, industrial power tools, hoists, bus suspension 
systems, lubricating equipment, machine tools and 
countless others. 

Compare systems carefully. You’ll discover that Johnson 
pneumatic apparatus is simpler by far and that you 
can do control work with just a fraction of the com- 
ponents that would otherwise be required. 


JOHNSON CONTROL 


SINCE 1885 


MANUFACTURING e INSTALLING 


PLANNING e 
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FAMOUS JOHNSON 
PISTON DAMPER OPERATOR 
Noted for powerful, accurate positioning 
action. Has spring-opposed diaphragm. No 
electric motor to power and maintain. Com- 
pletely enclosed. No lubrication needed. 












DAMPER 
Valve and Damper operator are easily sequenced 
by selection or adjustment of springs. 


JOHNSON PNEUMATIC VALVE 
Simple, spring-opposed diaphragm provides instantaneous 
response. No motor, gear train, crank shaft, cams, limit switches 


or other complicated mechanisms to cause lags in response 


and add to upkeep. No lubrication normally required. 





F | COIL 


WITH JOHNSON PNEUMATIC CONTROL — 


YOU'LL BE BETTER SATISFIED WIDEST EQUIPMENT SELECTION 


with PNEUMATIC Johnson makes the most complete line of pneumatic control 
equipment for solving any problem of temperature, humi- 


BECAUSE TODAY'S PNEUMATIC CONTROL dity or pressure control. Equipment includes thermostats, 


recorder-controllers, valves, dampers, damper operators, 





© Has fewer components per system. pressure regulators, humidostats, humidifiers, thermometers, 
© Is highly accurate dependable — has fewer compon- switches, special controllers and related apparatus. 
ents subject to failure. Complete engineering, sales and service facilities are avail- 


able through 104 direct branch offices in the United States 


e Js easier to operate—easier, less costly to maintain. 
and Canada. 


© Offers the widest choice of compensating, sequencing 





and other operating features. JOHNSON SERVICE COMPANY 
® Provides the necessary flexibility to solve even the 507— East Michigan Street, Milwaukee 1, Wisconsin 

most intricate control problems. [] Please have a Johnson engineer call on me. 
e Is completely safe under all conditions. [_] Send your condensed catalog of Johnson equipment. 

Name Title ——— 

Let Johnson demonstrate how the advantages of pneu- : 
matic control can be applied to your specific problems. eee : ee 
Use the coupon or call in a nearby Johnson engineer. Address 
No obligation, of course. City & Stote. a 
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707-Fills battery cells automatically 
Automatic cell-filling device permits easy, rapid fill- 
ing of battery cells to correct level. When preset level 
is reached, a small, concentric tube transmits vacuum 
to diaphragm-operated valve that shuts off water flow. 


Adjustable stop on fill tube can be preset to any electro- 
lyte height. Accurate electrolyte height in individual 
cells is maintained without danger of overflowing. 
Operates under plant water supply pressure from 20 
to 50 psi. Can also be used to wash off cell tops before 
filling, with vent plugs in place. Goutp-NATIONAL Bart- 
TERIES, INC 


708-Gearmotors drive at right angles 
Compact design, high capacity, and long life are 
features of new line of right-angle worm gearmotors. 
New units expand lines from fractional to 40 hp. Out- 
put speeds range from 6.25 to 525 rpm. Standard NEMA 





D-flange motors are used and gearmotors are available 
with or without motors. Noted for its extremely high 
load-carrying capacity on small center distances. CONE- 
Drive Gears, Division MicuicAn Too. Co, 

(more new products on page 30) 
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Are you paying for 5000 Ibs. of sludge 
in every carload of rock salt you buy? 





Switch to sludge-free Purex Salt 


In every 100 Ibs. of rock 
salt you buy you assume 
the risk of paying for up 
iL to 5 Ibs. of insolubles or 


sludge — shale and sul- 


PUREX 4 
SALT 


Ty 


phates. This means that in 














a 50-ton carload of rock 
salt you may pay for as 
much as 5,000 lbs. of sludge! 
This insoluble matter is included in the purchase price 
of the rock salt and accounts for part of your freight 
bill. It also necessitates periodic cleaning out of your 
brine making system. 

But when you buy Morton Purex Salt, you get 
high-purity evaporated salt that is made in a controlled 
particle size to prevent packing and channeling. With 
Purex, none of your purchase price or freight bill goes 
toward paying for insolubles or sludge. 

With Purex, no time or labor is wasted in cleaning 
out insoluble matter from your brine making system 
to keep it functioning at peak capacity. For Purex is 
100% soluble. Morton Purex Salt will leave no accumu- 
lation of material in either the brine or water softener 
tanks. It can be used in bulk wet storage systems and 


in the Morton Model E Brinemaker. 


These filter pads (approximately 1/5 actual size) 
show you how much insoluble matter (sludge) 
you get in just 5 Ibs. of various kinds of salt. 





Northern Rock Salt 


Southern Rock Salt 
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Morton Purex Evaporated Salt 


Kansas Rock Salt 


Tests for insolubles taken from these random 
samples show you that Morton Purex is the only 
one that contains no wasteful sludge, or insolubles. 


For more information about Morton Purex Salt and 


i expert help on any water softening or brine 
making problem, write or wire: 





MORTON SALT 
COMPANY 
INDUSTRIAL DIVISION 


Dept. !4, 120 So. LaSalie Street, 
Chicago 3G, Iilinois 
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709-Plastic panels pass fire test 

Full-scale fire test has earned “Fire-Snuf” fiberglass- 
reinforced plastic panels Factory Mutual Laboratories 
approval as fire-retardant type. Test was conducted 
with maximum temperature of around 1200F. Test 
showed fiberglass-plastic material to be highly fire re- 
tardant, combustible under direct flame, but not flame 
transmitting. Test proved conclusively that panels would 
in no way contribute to flame spread throughout an 
industrial plant in the event of fire. THe Resoirre Corp. 


710-Single-phase power runs arc welder 

New arc welding machines with capacities of 180 and 
250 amp can operate on single-phase, 230 volt, ac input 
power. Machines will operate equally well either as 
an ac transformer-type welder or a dc rectifier-type 
welder. Switch on front panel changes welder from ac 





operation to dc positive or de negative. Power factor 
correction condensers and special input voltages are 
available as optional features. Continuous current con- 
trol is provided for entire range of welding heat. Over- 
load protection, and an arc stabilizer are optional equip- 
ment on the 250-amp model. Tue Lincotn Etectric Co. 


711-Air conditioners come in six sizes 
Packaged air conditioners are now available in six 
sizes with 3-, 5-, 7%-, 10-, 15-, and 20-ton ratings. 
Efficient, sloped cooling coil design permits greater cool- 
ing area for a given coil size as compared to flat designs. 
Overload cutout are included in the compressor motor 
and fan motor circuitry. Compressor is provided with 
a themal cutout to stop motor if temperature ex- 
ceeds predetermined limit. Condenser is equipped with 
fusible plug to release refrigerant in the event of ex- 
cessive pressure build-up. High-low pressure controls 
insure maintenance of operating pressures within 
prescribed limits. New plenum design has adjustable 
louvers for horizontal and vertical discharge of air. 
AMERICAN BLower, DIVISION OF AMERICAN-STANDARD. 
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712-Bin level indicator is explosion-proof 


Explosion-proof Roto-Bin-Dicator earns UL label fo 
hazardous atmospheres Class I, Groups C and D; and 
Class Il, Groups E. F. & G. Is designed to indicate o1 
control level of any bulk material that will flow. In- 
dicator particularly suited for application on bins under 
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BALL BEARINGS 


SS SS 


pressure or vacuum. Low-torque motor rotates a 
paddle at slow speed. Material building up to paddle 
level stops paddle and stalls motor. As motor stalls, 
motor torque actuates a Micro switch—to control signal 
lights, horns, conveyor motors, or feeding machinery. 
THe Brn-Dicator ComMPAny. 





MORE INFORMATION 


For more detailed free information on these 
products just circle the key numbers on a 
READ-N-CIRCLE card on page 47 or 48. 





713-Burners fire No. 5 fuel oil 


MicroMist oil burner reduces even heavy No. 5 fuel 
oil to a highly combustible microscopic mist. Simple, 
direct, electric ignition system is used to ignite fuel 
oil. Units are shipped as a package, factory wired and 
tested, ready for installation at the job site. Oil is 
mechanically atomized as it passes with primary air 
into the compressor. Compressor-atomizer reduces oil 
spray, by heat of compression, to a microscopic air-oil 





mist. Can be applied to all types of existing boilers or 
used as a component part of a packaged boiler-burner 
unit. Wide variety of safety and operating controls is 
available. Iron FrrREMAN MANUFACTURING Co. ¢¢ 
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STEAM GENERATORS 


ay SUNTIDE REFINING COMPANY 
Viola, Texas 


ea." 
SUNTIDE 
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Principle Data Each Unit 


@ 85,000 pounds steam per hour capacity, 
designed for 500 Ibs. S.W.P. and 625° F. 
total temperature. 

@ Water cooled furnace. 

@ Burners for Gas and Oil fuel. 


Vogt offers a complete line of custom built 
and package type steam generators, Available 
in bent tube and straight tube designs for 
solid, liquid, or gaseous fuels burned singly 
or in combination. 


Write for bulletins. Dept.24A-BIP 





Above: Cross Section showing 
arrangement of steam and 
water drums, tubes, baffles, 
and furnace. 


OTHER VOGT PRODUCTS 
Drop Forged Steel Vaives, 
Fittings and Flanges — 
Petroleum Refinery and 
Chemical Plant Equipment 
Heat Exchangers 

Ice Making and 
Refrigerating Equipment 


HENRY VOGT MACHINE ¢€CO. 
Box 1918, Louisville 1, Kentucky 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, Philadelphia, St. Louis, 
Charleston, W. Va., Cincinnati 
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‘Rust was eating away our 
warehouse stocks; these Reznor heaters 
put a stop to it” 


“Rust used to be a serious problem at both ends of our production line. 
It attacked our supply of sheet steel. And it caused trouble in the ware- 
houses where we stockpile our finished products. One way or another 
rust was costing us thousands of dollars a year; we could have afforded 
to pay plenty to stop it. But we didn’t have to, Reznor gas unit heaters 
proved to be the efficient, economical answer to our rust problems. 
We installed a few Reznor heaters in our steel warehouse and a few 
more here in our finished products warehouse, set the thermostats and 
forgot them. Rust is no longer a problem. The heaters are no problem, 
either. Operating costs are lower than we had expected, and maintenance 
costs have been zero.” 
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Unit Heating 
ly Reznor Gas 
pe All These Advantages 


@ No Maintenance Problems 

© Waste No Floor Space 

© Extra Heat for Trouble Spots 
© Complete Adaptability 

to Future Construction 


call your 
**Heoters- 


© Low Equipment Cost 


© Low Installation Costs 


© Low Operating Costs 
© Instant Response to Every 
i ture 
Change in Tempero 
ail the coupon below of 


He's listed under 


for more information ™ 
elephone directory: 


nearby Reznor distributor. 
Unit in the yellow poges of your t 











REZNOR MANUFACTURING COMPANY 
70 Union Street, Mercer, Pa. 

() Please send me my free catalog on Reznor gas 
heating equipment. 


[] Please have a representotive cali to discuss 
ovr plant heating problems. 


REZNOR 
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AIR CONDITIONING, HEATING, VENTILATING 
500-Air-conditioning history 


Development of air-conditioning units from 
earliest attempts to present-day techniques 
are discussed in Booklet “Why RK?”. Book- 
let compares three air-conditioning installa- 
tions as to savings in initial and maintenance 
costs, on-the-site labor, materials, space, and 
year-round use. Thirty-six pages. Unirep 
States Arr ConpITIONING Corp 


BOILERS AND BOILER ACCESSORIES 
501-Handbook on startup 


Handbook covers washing out new boiler. 
putting it in operation, handling in service, 
firing methods, and shut down. Includes big 
section of everyday engineering data. Forty- 
eight pages. TrrusviLLe Iron Works Co. 


502-Scotch boiler and stoker know-how 

How 94 years’ experience in boiler manu- 
facture pays off in better construction is 
described in Bulletin 236. Gives complete 


data and test results. Sizes range from 6 hp 
to 250 hp. Twenty-eight pages. THe JAMES 
Lerre, & Co. 


BUILDING CONSTRUCTION, MATERIALS 
503-How to build better masonry 


Recommended practice covering materials, 
proportioning, mixing, and laying of units is 
offered in Bulletin WP6.55-35M. Three es- 
sentials to better masonry and four essentials 
to better mortar are given with quantity 
reference tables. Twenty-four pages. Uni- 
VERSAL ATLAS CEMENT Co. 


CORROSION CONTROL 


504-Protective coatings bulletin 
Bulletin 760 presents charts, tables, dia- 
grams, and illustrations showing all factors 
relating to the use of protective coatings. 
Discusses surface preparation, priming, ap- 
plication methods, and maintenance instruc- 
tions. Lists protective coatings for mild and 
severe corrosive service. Includes table giving 











To 

get 

more 
infor- 
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on 
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use the 


Read 
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on aed 


FREE SAMPLE 
page We'll send this handy 


paper weight if you 
47-48 request it on your 
company stationery. 
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-N- Hexagonal Cross Bars...Resistance Welding make 


One piece construction with tops of all bars flush provides 
safer, longer-lasting open steel flooring. And it’s tailor-made 
to fit your requirements. For ienient 

details on Gary gratings, stair treads and decking, write for 
Catalog [P.47 


safer, stronger 
card Gt WELDED GRATING neal ati. a 


installations and full 


ROCKWELL SPRING & AXLE CO. 
Standard Steel Spring Division 
4000 EAST SEVENTH AVE., GARY, INDIANA 
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chemical resistance rating of each coating to 
over 200 corrosive agents. Describes method 
of priming rusty surfaces without previous 
surface preparation. Thirty pages. U. §S 
STONEWARE Co 


505-Pocket-size corrosion data 

Concise, pocket-size folder 11 
scale and corrosion control compounds. Con- 
tains recommendations for usage, including 
correct proportions. Compounds are available 
for scale and corrosion control, oxygen re- 
moval, pH adjustment, algae control, ete. 


D. W. Haerinc & Co., INc. 


describes 


ELECTRIC DISTRIBUTION 


506-Factory-assembled unit substations 

I-T-E unit substations permit choice of 
primary devices and liquid-filled or dry-type 
transformers. Substations consist of one or 
more transformers with specific devices di- 
rectly connected to the primary, and metal- 
enclosed switchgear connected to the second- 
ary. Forms completely integrated, factory- 
assembled and tested unit. Bulletin 9004-B 
gives complete engineering data. Twelve 
pages. I-T-E Circuit Breaker Co. 


507-How to install armor cable 
Installation of interlocked armor cable 
systems is pictured in pocket-size Booklet 
19-606. Photographs show terminations and 
splices; switchgear connections; motors and 
plug-in bus; special installation problems; 
typical installations. Before-and-after pic- 
tures compare standard wiring system with 
interlocked armor cable system. Thirty-six 
pages. GENERAL ELectric Co. 
(continues on page 34) 





BASIC BULLETINS 
SUBJECT INDEX 

Air conditioning, heating, ventilating ..32 
Boilers and boiler accessories ..........32 
Building construction, materials ........ 32 
Corrosion control . .32 
Electric distribution ..33 
Electric generation ... 34 
Instruments and controls . 34 
Maintenance items ....... 34 
Materials handling (bulk) .. e veel 
EE ccc vavudeedxa cos ..35 
Piping, tubing, and hose ................ 35 
Pumping equipment ... 36 
Refractories and insulation ... 36 
Traps, strainers, and separators ..... 36 
NE ries on odie rae SGA vada b ¥% 2 08 
Vibration and noise control . 36 
Water supply and treatment . 











APRIL 1957 





3 


IBY 


“Today marks an 


in man’s develoy 


event of historic significance 


ment of the atom for 


peaceful purposes. The reactor we are placing 


in operation toc 


lay is the first of a 


generation of such reactors designed to provide 


electric power for our factories and 


our homes, power upon which the strength 


and future well 


vitally depends.” 


being of this country 


from Dedication address, Feb. 9, 1957, by 


Rep. Carl T. Durham, Chairman, Joint Congressional 


Committee on Atomic Energy. 
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EXPERIMENTAL BOILING 
WATER REACTOR PLANT 


Argonne National Laboratory 
Lemont, Illinois 


TURBINE RATING 
5000 kw — 600 psig — 488° F 
ENGINEERING AUTHORIZED 
August 25, 1954 
FULL POWER GENERATION 
December 29, 1956 
FORMAL DEDICATION 
February 9, 1957 


ENGINEERS 


CHICAGO 3, ILLINOIS 
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COMPLETE RANGE OF SIZES AND 
MODELS IN BOTH MEDIUM AND 
HIGH PRESSURE TYPES 
MORE COMPACT THAN EVER .. 


basic bulletins 


. starts on page 32 
















Look no further than 
AIRETOOL for depend- 
able, cost-saving tube 
maintenance equipment. 
Precision made Airetool 
tube cutters, cleaners, ex- 
panders, accessory and 
specialty tools meet every 
tube maintenance need. 
Save time and money on 





ELECTRIC GENERATION 


508-Generator sets to fill every need 

Illustrated Bulletin 6SA20 describes 25 radiator- and 
heat-exchanger-cooled generator sets from 20 to 245 kw. 
Available either in 50- and 60-cps units or in de units. 
Designed for emergency standby and continuous off-the- 










NEW . 


TOOL. 


every job. 


. . AIRETOOL Internal Tube 
Cutter. New single-stage, air-driven 
motor is designed and built by AIRE- 


Quickly, inexpensively re- 
moves damaged 
or leaky con- 

denser tubes. Optional 


electric motor for use 
where air supply is not 
available. 














<= == — 
AIRETOOL outside mounted con- 
denser tube cleaner. Lightweight, 
easy - to- use one - man cleaner. 
Cleans completely plugged tubes 
up to 1”. Has high-speed, muffled 
air-motor, built-in flushing sys- 
tem, quick shut-off valve. 





AIRETOOL 


MANUFACTURING COMPANY 


PRINGFIELD, OHIC 






BRANCH OFFICES: New York, 
S Chicago, Tulsa, Philadelphia, 
Houston, Baton Rouge. 


Canada, 


REPRESENTATIVES in all principal cities of U.S.A., 
America, Engiand, Europe, Puerto Rico, Italy, Japan and Hewall, 
EUROPEAN PLANT: Visardingen, The Netherlands 

“CANADIAN PLANT: 37 Spalding Drive, Brantford, Ont."’ 
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Mexico, South 





AIRETOOL Automatic Tube 
Expansion Control . . . auto- 
matically, 
tube joints to proper tight- 
ness. Portable unit goes right 
to job site. 


accurately rolls 





AIRETOOL Tube Removal 
Tools are great for retubing 
a bundle. Quickly and effi- 
ciently remove tubes and 
tube stubs from condenser 
tube sheets. 


Write for illustrated 
literature on condenser 
tube maintenance tools. 
Ask for Bulletin #59. 





line uses. Twenty-four pages. Derrorr Diese, ENGINE 
Div., GENERAL Motors Corp. 


INSTRUMENTS AND CONTROLS 


509-Gas analysis instrument guide 

Use and operation of thermal conductivity analyzers 
for continuous gas analysis is described in Bulletin 
TD-507. Sixteen pages. ArNotp O. Beckman, INc. 


510-All-purpose thermocouple manual 

Will thermocouples answer your temperature re- 
cording problems? Thermocouple advantages, tempera- 
ture and pressure ranges, and construction materials 
are described in Catalog 1556. Sealing gland construc- 
tion gives positive sealing at pressures from full 
vacuum up to 20,000 psi. Cutaway sections show all 
sealing gland components. Time-of-response chart is 
given for standard thermocouples through temperature 
range from 0 to 100 C. Twenty-eight pages. Conax 
Corp. 


MAINTENANCE ITEMS 


511-How to choose electric tape 

How to choose the electric tape best suited for in- 
sulating and protecting applications in construction and 
maintenance is described in Bulletin 74-10-50. Lists 
recommendations and performance specifications of plas- 
tic, friction, rubber, and vinyl tapes. Colored vinyl tapes 
in nine colors make color-coding and identification easy. 
Contains charts giving properties and characteristics 
of each tape. Twelve pages. JoHNS-MANVILLE. 


512-Hose selector slide rule 

Here’s your chance to get a pocket-size slide rule for 
easy selection of rubber-covered Wiretex hose. Se- 
lector contains latest SAE and industry specifications 
on hydraulic hose. Covers hose diameters from 3/16- 
to 2-inch id and includes data on working pressures up 
to 5000 psig. Repuptic Russer Division, Lee Russer & 
Tire Corp 


513-Metal saw blade handbook 

Problem of selecting correct blade for any metal 
sawing job is simplified by handy charts in new hand- 
book. Covers selection and use of hand and power 
hacksaw blades. Recommends cutting speeds, feeds, and 
techniques. Covers common metal cutting problems 
and their solutions. Handbook is fully indexed. Thirty- 
six pages. W. O. Barnes Co., INc. 








P-952-A—Steam Turbine and Electric Motor drive 
gives flexibility in this compact Mode| P-ES2H 
size No. 25 unit. 


NATIONAL AIROIL 


FUEL OIL PUMPING 
and HEATING UNITS 


NATIONAL AIROIL Fuel Oil Pump- 
ing and Heating Units are specially 
designed to prepare, for combustion, 
all grades of fuel oil including No. 6 
or Bunker “C" Oil and residuums. 
They will draw fuel oil from above 
ground or underground tanks, pre- 
heat it to proper constant tempera- 
ture and deliver it to Oil Burners at 
an even pressure, best suited for the 
burners. Our Fuel Oil Pumping and 
Heating Units are the result of years 
of experience. They come complete- 
ly equipped ready for steam, ps 
condensate, oil suction, oil return, and 
electrical connections. All valves, reg- 
ulators, etc., are readily accessible. 
The piping arrangement is easily un- 
derstood. These compact, space-sav- 
ing units are available in a range of 
sizes and models in both Medium and 
High Pressure types. For complete 
details, write for our Bulletin 40 — 
very interesting and informative. 


OIL BURNERS and GAS BURNERS fer tn- 
dustrial power, process and heating purposes 

STEAM ATOMIZING OIL BURNERS 

SLUDGE BURNERS, Steam Atomizing 

MOTOR-DRIVEN ROTARY OIL BURNERS 

MECHANICAL PRESSURE ATOMIZING OIL 
BURNERS 

DUAL STAGE, Combining Steam and 
Mechanical Atomization 

LOW AIR PRESSURE OIL BURNERS 


AUTOMATIC OIL BURNERS, fer smal! 
process furnaces and heating plants 


GAS BURNERS 

COMBINATION GAS & OIL BURNERS 
FUEL OIL PUMPING and HEATING UNITS 
FURNACE RELIEF DOORS 
OBSERVATION PORTS 

SPECIAL REFRACTORY SHAPES 


» NATIONAL AIROIL 


7 BURNER CO., INC. 


1350 E. Sedgley Avenve Philadelphia 34, Pa 


Southwestern Division: 
2512 South Boulevard, Houston 6, Texas 
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ILLGI-WAY 





“PACKAGED” 
DE-IONIZERS 


Right, standardized 
Model MB Mixed-Bed De- 
lonizer available in four 
sizes for maximum flow 
rates ranging from 150 to 
1000 gals. per hr. 





Left, typical Model 


LU or HB Two-Bed 


De-lonizer, each 
« series made in six 
sizes covering maxi- 
mum flow rates rang- 
ing from 150 to 1000 
} gals. per hr. 
i] 


COMPLETELY ASSEMBLED 
AND TESTED AT FACTORY 


If you can determine the capacity and flow 
rate you need, you can pick out a ready- 
made ILLCO-WAY unit that is all set to be 
hooked into your lines and go to work. 
Three series of models are designed to 
provide different degrees of water purifi- 
cation and different types of treatment, as 
required by individual situations. All 
models and sizes have been thoroughly 
time-tested and have proved highly satis- 
factory in hundreds of installations. 


READY TO OPERATE 
AS SOON AS CONNECTED 


Each one of these ‘“‘packaged”’ De-Ionizers 
is assembled at the factory, the resins put 
in the tanks, and the completed unit given 
a working test. Then, without dismantling 
in any way, it is crated, and is ready for 
shipment. For full details and specifications, 
write... 


ILLINOIS WATER TREATMENT CO 


ion Xchange 


840 CEDAR ST. 
ROCKFORD, 
ILLINOIS 






WHEW YORK OFFICE: 141 E. 44TH ST., NEW YORK 17, ALY. 
CANADIAN DIST: PUMPS & SOFTENERS, LTD. LONDON, ONT. 
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MATERIALS HANDLING (BULK) 


514-Conveyor belt slide rule kit 

Two slide rules that cut the time required for design- 
ing a conveyor belt installation from 3 hours to 10 
minutes are now available as part of a conveyor belt 
construction kit. One is a horsepower calculator, the 
other a carcass selector. They incorporate the engi- 
neering data in conveyor belting notebook. Forty pages. 
UnitTep States Russer Co. 


515-Story of tile storage bins 

“Vitrified Glazed Tile Industrial Storage Bins,” four- 
page Bulletin 1153-B, tells you how this bin can keep 
materials clean, dry, and ready for use. Drawings show 
how the tiles are constructed and the simplicity of erect- 
ing silos made of these tiles. Solves many industrial 
storage problems. KALAMAZOO TANK AND SILo Co. 


NUCLEAR 


516-Produce power with nuclear reactor 

Aqueous homogeneous burner reactor for low and 
intermediate power range is described in Bulletin 
N-56-8. Includes basic reactor-plant flow diagram. 
Plant uses a one-region burner reactor as heat energy 
source. Four pages. Foster WHEELER Corp. 


517-Electric power from the atom 

“Electric Power from the Atom” answers questions 
on atomic fuel’s present status and future prospects, in- 
cluding importance, cost, and what is being done to 
develop it. Illustrated with maps, charts, and drawings. 
Includes work of EEI’s Technical Appraisal Task Force. 
Thirty-four pages. Epison Evectric INSTITUTE. 


PIPING, TUBING, AND HOSE 


518-Plastic pipe handbook 

Bulletin describes threaded- and socket-type fittings 
and flanges in both normal and high-impact grades. 
Includes installation information, pressure-temperature 
charts, chemical resistance tables, and other reference 
data. Polyvinyl chloride pipe material is resistant to 
corrosion, inert, non-toxic, and light weight. Tuse 
Turns Prastics, INc. 


519-Engineering data on tube fittings 

Catalog 4310 describes Triple-Lok tube fittings in 
brass, steel, stainless steel, and aluminum. Shapes in- 
clude swivel nut-type and straight threaded fittings 
with O-rings or straight thread boss. Catalog is fully 
indexed. Fifty-two pages. PARKer APPLIANCE Co. 


520-Pumping and sewage treatment manual 
Manual 1114 lists seven pump types with comments on 
advantages of each type. Includes selection chart for 
determining capacities, pressures, and volumes of each 
pump type. Gives typical cross section of piping ar- 
rangement for industrial and sewage disposal. Lists in- 
stallation diagrams for bilge or sump pumps showing 
maximum lift and capacities at various speeds. Gives 
thorough treatment of pumping and piping problems 
for all phases of sewage treatment and disposal. Sixteen 
pages. YEoMANS Brotuers Co. 
(more basic bulletins on page 36) 





a new, 
superior system of 


CABLE ana TUBING 
RACE WAYS... 


PENDING 


A completely engineered system of cable ways, production produced 
and die formed for uniformity with up to twice the strength of ordinary 
trays, by actual laboratory tests. The universal splice plate joins all 
parts through the side channels only. All curved fittings are joined at 
the end of the radius (no tangent material is required) permitting 
continuous curves. This feature provides greater flexibility of applica- 
tion in tight places and creates an endless variety of combinations for 
a simple solution to any design problem of change of direction or eleva- 
tion with a complete set of standard fittings. 

Comes in 6”, 12”, 18” and 24” widths, in standard 12’ lengths to further 
speed up installation time. Cable way can be cut to length at any point — 
insides and bottom always smooth—all sections punched for easy in- 
stallation—perfect fit at all times. Neat, clean and uniform in appearance. 





EASY TO INSTALL + SAVES TIME « SAVES ON MATERIAL 
GALVANIZED * NO MAINTENANCE PROBLEM 











106 
Write for new complete catalog. Sis 
Distributors in all principal cities. 


Contact the Grip-Strut distributor 
under “Conduits” in the classi- 
fied telephone directory. 


rropucts pivision Ff, S&S LOBE Company 


4036 S$. PRINCETON AVE. * CHICAGO 9, ILL. 
Circle 129 on READ-N-CIRCLE card for more dota 
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Tiny 
currents 
guard 
boiler 


safety! 





_RAR 





a operate alarms 
ts actuate fuel cut-out 
3) start and stop pumps 














For extra safety, guard your boiler water levels with audible and visi- 
ble alarms that reach operators anywhere in the plant. Or cut fuel 
automatically, without depending on human action. Here's more pro- 
tection for boilers working on any pressure to 2500 Ibs. 

Levalarms operate on isolated electric currents passing through the 
boiler water itself. When water level gets too high or too low, circuits 
are made or broken and actuate relays instantly to cause ACTION 
(1, 2, or 3 above). 

Four models of Levalarms installed on or in your water columns, pro- 
vide a selection for various control combinations. Levalarms have no 
bellows or stuffing boxes; no vacuum tubes or magnets. Action is 
positive, immediate. Levalarms are unaffected by pressure, tempera- 


ture or water conditions. 
Read the full story of Reliance electrode-type Levalarms in Bulletin 
D2 sent on request. 


The Reliance Gauge Column Company + 5902 Carnegie Avenue + Cleveland 3, Ohio 
Ww) S ad ® 








—— - —_ | , 
BOILER SAFETY DEVICES 
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basic bulletins 








- +. Starts on page 32 


PUMPING EQUIPMENT 
521-Handbook of hydraulic tables 


This comprehensive reference work is now available 
for engineers interested in pumping and piping prob- 
lems. Bulletin 50 also contains data useful to all engi- 
neers. Twenty-eight pages. THe ALprich Pump Co. 


REFRACTORIES AND INSULATION 
522-Chart simplifies insulation calculation 


Useful chart converts gallon quantities into square 
feet of surface area to aid in estimating material 
needed to insulate cylindrical vessels. Eliminates com- 
plex mathematical calculations when vessels are identi- 
fied only by gallon size or by length and diameter. Arm- 
STRONG Cork Co. 


TRAPS, STRAINERS, AND SEPARATORS 


523-Clean air, gas lines mechanically 

Aridifier removes oil, moisture, dirt from compressed 
gas and air lines by mechanical cleansing action. 
Catalog 252 gives typical Aridifier applications, data 
on prices, dimensions, sizes. Eight pages. Locan EN- 
GINEERING Co. 


TURBINES 
524-Turbogenerators from A to Z 


Turbogenerator construction, operation, and installa- 
tion are discussed in bulletin. Includes condensing, con- 
densing extraction, noncondensing, noncondensing ex- 
traction, and mixed-pressure extraction units with ad- 
vantages and limitations of each. Cross section of typi- 
cal turbine gives excellent understanding of all turbine 
components. Includes section on lubrication. Thirty-six 
pages. WorTHINGTON Corp. 


VIBRATION AND NOISE CONTROL 


525-Acoustic materials reference 

Acoustical Materials Association reference manual is 
a compilation of architectural acoustics and acoustical 
materials data. Covers nature and causes of sound, 
remedies for excessive noise, methods of acoustical 
analysis for sound-conditioning a given area, installa- 
tion data on acoustical materials. Fifty-eight illustra- 
tions supplement text. ACOUSTICAL MATERIALS ASSN. 


WATER SUPPLY AND TREATMENT 


526-Water treatment equipment manual 
Precipitation and adsorption method of feedwater 
treatment used in Accelerator and Hot-Flow softeners 
is described in Bulletin NICSI-A. Covers chemistry of 
hot process treatment. Compares results of various 
treatments. Lists equipment and accessories available. 
Twenty pages. Inritco INc. ¢¢ 








NIAGARA SECTIONAL 


Aero HEAT EXCHANGER 


gives close temperature 
control, saves you 
LABOR, Power, Water 











@ Because the new design improves 
the heat transfer to the out-door 
air by evaporation. 


@ Because new features keep your 
equipment working for long life 
with “new plant”’ efficiency... 
always full capacity. 


@ Because you save 95% of cool- 
ing water cost. 


You get faster, more accurate cool- 
ing of industrial fluids to specified 
temperatures. 

You improve your quality of pro- 
duction by removing heat at the rate 
of input. 

You save labor in upkeep. With full 
access to all interior parts and piping 
you see everything in easy inspections. 
You head off dirt accumulation and 
corrosion. Casing panels are removable 
without moving the coils. The coils 
can be cleaned from both sides. 

First cost is low; freight is low be- 
cause of the lowest space /weight ratio; 
you save much labor in erection. Cap- 
acity range is 7,000,000 to 18,000,000 
Btu/hr. No other heat exchange meth- 
od gives you so much saving in money 
and convenience. 


Write for Niagara Bulletin No. 132 


NIAGARA BLOWER COMPANY 


Dept. ip-4, 405 Lexington Ave. 
NEW YORK 17, N. Y. 


District Engineers in 


Principal Cities of U. S. and Canada 
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OXYGEN ANALYZER 
Simplifies FlueGas Analysis 


e INSTANT READINGS— 
ACCURATE TO + 0.5% 02 


@ OPERATES ON FLASHLIGHT 
BATTERIES — NO CHEMICALS 


@ COMPLETELY PORTABLE AND 
SELF-CONTAINED 


The new Model D2 Oxygen An- 

alyzer offers speed, convenience, 

and versatility for industrial use 
in such applications as: Excess air 
measurements to improve combus- 
tion efficiency ;monitoring air leakage 
in inert systems: insuring safe entry 
into mines, sewers, and vessels, etc. 


OPERATION IS SIMPLE: Merely squeeze 
a bulb to draw sample gas into the 
unit, then press a switch and the 
oxygen content can be read directly 
and immediately! 

RANGE: 0 - 25% O2. 

ACCURACY: + 0.5% O2. 

WEIGHT: Only 355 Ibs. 


For full details write to: 


Onnold, 0. Bockmans> 


1020 Mission Street 
S. Pasadena 6, California 


Circle 139 on READ-N-CIRCLE card for more dato 
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* 

- BOILER FEEDWATER 
. TREATMENT 

* 

e (for over half a century) 
© Complete plants for water softening, de- 
bd mineralization, silica removal, de-oiling of 
@ condensate, clarification, de-alkalizing and 
@ all other requirements. 

° Send for Bulletin BFT-11 

e or Nearest Field Representative. 


“| HUNGERFORD & TERRY, INC. 
| CLAYTON 1, MEW J08S8y | 
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names make news 


. personalities from industry power 





National Lumber Manufactur- 
ers Association appoints Richard 
G. Kimbell acting executive vice 
president. He has been NLMA vice 
president of technical services since 


1954. He joined NLMA in 1919. 


American Institute of Consult- 
ing Engineers elects Edward H. 
Anson president. He is senior vice 
president and director, Gibbs & Hill, 
Inc., New York City. 


Dr. Lee L. Davenport is presi- 
dent of new Sylvania-Corning Nu- 
clear Corp. Walter E. Kingston is 
executive vice president. Owned 
jointly by Sylvania Electric Prod- 
ucts Inc. and Corning Glass Works, 
new company will take over the two 
companies’ atomic energy businesses. 





Watson 


American Brake Shoe Co. elects 
Arthur K. Watson to its board of 
directors. He is president of IBM 
World Trade Corp. 


American Society of Lubrica- 
tion Engineers appoints Calvert L. 
Willey administrative secretary. He 
was formerly with National Society 
of Professional Engineers as assist- 
ant to the executive director. 


Dr. Walter H. Zinn, president of 
General Nuclear Engineering 
Corp., and the Florida Nuclear 
Power Group have signed a con- 
sultant-adviser contract to further 
prospects of generating electricity 
from atomic nower. Participating 
companies are Florida Power Corp., 
Florida Power and Light Co., and 
Tampa Electric Co. 


General Controls Co. appoints 
Chester S. Beard head of its Con- 
trol Valves and Actuators Engineer- 
ing Division. ¢¢ 





Designers and Mantacturers 
PRAT-DAWNIEL 








THE AIR WE 





. must be safeguarded against contamination. Every 
public-spirited industrialist realizes the importance of 
clean air to community good will, plant employee 
relations and the safety of his plant and its equipment. 


Prat-Daniel has made notable contributions, during 
thirty years of research and manufacture, to the dust 
and smoke abatement programs across the nation, By 
promoting good public relations and protecting 
sensitive machinery, P-D Collectors have performed an 
outstanding service. 

One of the many developments that have contributed 
to this success is an exclusive, patented, unique design 
of internal gas flow, known as *PLENAFLO. This 
feature eliminates recirculation, reduces wear, provides 
accessibility to every tube and improves efficiency. 

The Thermix Corporation, Project Engineers, will 
be glad to send you a bulletin fully explaining this 
new idea in tubular design. Ask for Bulletin on P-D 
dust collectors featuring PLENAFLO. 


*Trademark 


PCL 





Project Engineers 


THE THERMIX CORPORATION 
GREEN WICH, CONN. 
(Offices in 38 Principal Cities) 
Coenadian Affiliates: 1. C. CHOWN, LTD., Montreal 25, Que 


CORPORATION 


SOUTH NORWALK, CONN. 
POWER DIVISION: Tubular Dust Collectors, Forced Draft Fans, Air Preheaters, Induced Draft Fans, Fan Stacks 
Circle 103 on READ-N-CIRCLE cord for more data 
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| 
Heavy-duty air driven tube cleaners | 


Thomas C. Wilson, Inc. * 21-11 44th Ave., Long Island City 1, N. Y. 








Maintenance Tools 





Designed to deliver maximum power at the most efficient 
cutter head speeds while negotiating sharp bends, the 
Model ECT Air Cleaners are excellent for cleaning 
curved boiler tubes from 24" to 4%” O.D 


Self-feeding tube expanders 








Wilson Model 38 tube expanders are self-feeding and 
parallel expanding. They are of the single flare roll type 
Available for tubes 1” O.D. to 4%" O.D. with various 
roll lengths for tube seats 4" and up. 


Model E Expanders 





Flaring type 
expander 1” O.D. to 
4%" O.D. tubes, ”” 
to 2” tube seats 


Long reach type expander 
1” O.D. to 4%" O.D. tubes, 
2%" to 5" tube seats 


Right angle bevel gear drive 





This Wilson bevel gear drive is expressly 
manufactured to meet continuous and 
heavy duty service conditions. The one 
piece all steel body is extremely rigid and 
not subject to distortion. The mainte- 
nance of perfect gear alignment is as- 
sured with consequent long service life. 


Write today for your copies of Wilson 
Tube Cleaner catalog No. 77 and Wilson 
Tube Expander catalog No. 88. 





Representatives in principal cities 


Cable address: ‘“Tubeclean”, New York 


Circle 120 on READ-N-CIRCLE card for more data 








Seventeen climates 





. +. starts on page 12 


to recirculate a certain proportion of air in the 


duct system. 

Thirty reheat coils zone the office area by com- 
pensating for changing load conditions. Hot water 
flow in these coils varies in response to room 
thermostat demand. Air is cooled to a temperature 
below that required for design outlet conditions to 
maintain desired humidity. Reheat coils then bring 


air temperature back to its design value. 


Office system provides a basic temperature of 72 F 
at 35% relative humidity in winter. Heat comes 
Reheat 


air temperature to 


from baseboard radiators. coils increase 


or decrease warm maintain 


atmospheric conditions. System provides 80 F tem- 


perature at 40% relative humidity in summer, in 
accordance with previous medical experience. 
Conditions in each of the 30 office zones can be 
altered individually by the occupants. Reheat coils 
other 
located 


at points in each zone where true ambient conditions 


compensate for occupancy, sunlight, and 


factors. Thermostats and humidistats are 
are obtained. These controls actuate air-operated 


valves, dampers, switches, and other devices. 


plant conditions are ideal 
Manufacturing-area air conditioning provides ideal 
conditions for laboratory work and chemical proc- 
essing of duplicating supplies. This is accomplished 
with 17 separate air-conditioning units, each serv- 
ing a distinct area. A unit consists of heating and 
cooling coils, circulating fan, reheat coil, water 
atomizer, temperature and humidity sensing devices, 
anti-freeze devices, filters, motor starters, and valves 





Two oil-fired package boilers deliver 230F water for air handling system. A smaller unit provides steam. 
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Plant areas served by units are: laboratories, 
laboratory office, quality control, supply office, in- 
dustrial engineering, development engineering, cafe- 
teria, lunchroom, sales office, waxing area, pilot 
plant, coating area, roll manufacturing, inspection 
area, rolls area, and humidity room (used for ac- 
celerated ageing tests). Approximately 150,000-cfm 
conditioned air is moved through these areas. 

Laboratories, laboratory office, quality control 
supply office, industrial engineering, and develop- 
ment engineering all have identical temperature and 
humidity requirements: 80F at 50% relative hu- 
midity in summer, 72F at 35% relative humidity 
in winter. Positioning switches open or close 
dampers bringing in outside fresh air to be mixed 
with recirculated conditioned air. This reduces 
danger of air contamination in processing sections. 

Each area is divided into five zones. Each has a 
damper control, allowing zone temperatures to be 
varied independently. 

Air currents can be a problem if they move 
sheets of processed gelatin and carbon paper. To 
avoid this trouble, static pressure controls are used 


APRIL 1957 


Waxing area has two air conditioners delivering 23,400 cfm at '-in. static pressure, one at each end 





in the waxing and roll areas where these supplies 
are made. These controls maintain a constant at- 
mospheric pressure at all times through sensing de- 
vices located inside and outside the pertinent areas. 

In the waxing area, a constant 90F and 50% 
relative humidity are maintained. In the rolls and 
inspection areas, a constant 72 F and 65‘% relative 
humidity are maintained. 

A Powers recording regulator varies conditions 
in the pilot plant in accordance with process being 
tested. Temperatures can be varied from 72F to 
90 F, and relative humidities can be varied from 
90 to 65%. 
the rolls inspection area and humidity room. 

Flexibility is the keyword in this modern plant 
air-conditioning system. It provides for every con- 
ceivable operation, both present and future. And 
all these tailormade conditions are possible by hook- 
up of standard components. ¢¢ 
Air conditioning controls are manufactured by The 
Powers Regulator Company, Dept. IP, Skokie, III. 
For more information, Circle 745 on READ-N- 
CIRCLE card, page 47-48. 


Recording regulators also are used in 








e For Handling Heavy Fuel Oils 


e In Packaged Boiler and Commercial 
Heating Applications 





Economically priced, TUTHILL’S SU PUMP UNIT has been 
specifically developed for handling heavy fuel oils in com- 
mercial heating applications and with packaged boilers. 

This *‘v” Belt Driven Unit is compact—complete 
units measure only 24144" x 14%". Quiet operation is in- 
sured by the 2 or 4 “‘v”’ Belt Drive and the integral gear 
positive displacement pump design. 

Construction features which provide dependable 
trouble-free operation, lower maintenance costs, include 
two ball bearing pillow blocks, one point take-up for sim- 
ple adjustment of belt tension, removable belt guard and 
new fabricated steel base with versatile motor mounting. 

SU PUMP UNITS can be furnished with a wide variety 
of pumps and motors for pressures up to 300 psi, capaci- 
ties to 2030 gallons per hour. Sub-assemblies of pump, 
stub shaft, pillow block and sub-base are also furnished 
separately as a unit for in- 
corporation into systems by 
boiler and furnace manufac- 
turers. Write today for com- 
plete information. 







Typical Application of SU Unit 


mene 2. ee ee ee oe wr ee es 


TUTHILL PUMP COMPANY 

951 Bast 95th Street, Chicago 19, Illinois 
Gentlemen: 

Please forward Catalog describing Tuthill SU Pump Units. 


Peace - COMPANY 
TITLE 

STREET 

STATE 











951 East 95th Street, Chicago 19, Ill. 


PUMPS FOR 
Canadian Affiliate: Ingersoll Machine & Tool PURPOSE 
Company, Ltd., Ingersoll, Ontario, Canada Your 
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CHEMICALS vs EQUIPMENT 


Why the Wrangle 
About Water Treating ? 


Let's face the facts. In many Cases, chemicals alone 
can do an excellent job of treating water. In other 
cases, equipment is justified by results and operating 
costs. And many times, a combination of cquipment 
and chemicals is the answer 

Elgin is wholly unbiased because we supply all types 
of water treating chemicals and water conditioning 
equipment.* Backed by our half-century of experi- 
ence, your nearest Elgin representative can make 
recommendations based squarely upon your specific 
needs. And Elgin’s reputation for follow through 


service to users assures complete satisfaction. 


For facts, write for bulletins . . . or, better still, let us 


put you in touch with our nearest representative. 


ELGIN SOFTENER CORPORATION 


ESTABLISHED 1908 
138 N. Grove Ave., Elgin, Iilinois 
*Manufacturers of Water Treatment, Feeders, Testing Equipment, 


Zeolite Water Softeners, Deionizers, Dealkalizers, Clarifiers, Aera- 
tors, Deaerating Heaters, Filters, and related products 


Engineering economics III 
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ignals serve Safety! 


A life saved or an injury prevented will more than pay for a 
signal or signalling system. Almost all FEDERAL signals for warn- 
ing will do double duty! Additional utility from such devices is 
an ever available bonus for your foresight! Lights can be flashed 
intermittently to attract attention. Horns and bells can be coded 
to summon personnel. Sirens can be given short test blasts that 
also serve as start and dismissal signals. FEDERAL offers the 





widest variety of industrial signals for safety services and most 
of these can do double or even triple duty without impairing 
their primary safety function. 

Our new bulletin 100 will make you an expert in selecting 
signals — ask for it today. 


FEDERAL 
SIGN andBYL. EVE Corporation 


8709 S. State St., Chicago 19, illinois 
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same for either alternative. On the face of it, our 
study tells us to buy the all-iron pump, but the 
difference between annual costs is small. It is here 
that the intangibles—judgment factors—come into 
play. It is much better to have some definite cost 
figures to weight our judgment, however, than it 
is simply to reach a decision based on intuition 
alone. 

This example demonstrates a simple, but com- 
plete, engineering economic study. Each assump- 
tion that we have made will, of course, have an 
effect on the results. If we use an economic study 
to try to find out what our final decision should 
be, it can definitely help us. If, on the other hand, 
we use the study to prove that a preconceived notion 
is correct, we can make all our assumptions in such 
a way that our cause is favored. Then we shall 
be proving only -what old George Canning knew 
150 years ago—“you can prove anything with 
figures.” 

Other factors, not yet considered, may enter into 
an economic study, Two of these factors—incre- 
mental returns and income tax—will be discussed 
later. 

We have now covered the necessary principles for 
most engineering economic studies. The one thing 
that we are most likely to forget in thinking about 
alternatives is the effect of fixed charges on total 
annual costs. An economic study is not valid un- 
less we have considered fixed charges along with 
all other revelant costs. They must be included in 
any set of estimated cost figures if those figures are 
to be of any real help in arriving at the best pos- 
sible solution to our problem. ¢¢ 
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“Right now we’re interested in the main feeder and 
breaker layout .... we'll worry about an outlet 
for the coffee machine later on... .” 








AVAILABLE IN 17 PRESSURE RANGES FROM 


0-30 VAC. TO 300-2500 PSI. 


WITH THE SENSITIVITY YOUR APPLICATION REQUIRES 


Conforms to Nema specifications 1A (semi-dust 
tight), 2 (drip tight), 3 (weather resistant, weather 
proof, splash proof, sleet proof, moisture resist- 
ant and rain tight), 4 water tight (hose test). 
The cover provides for visible inspection 
of the sealed Mercoid mercury contact and the 


calibrated dial. Adjustments are external. 
WRITE FOR BULLETIN 14 PW 


THE MERCOID CORPORATION 


4201 BELMONT AVE., CHICAGO 41, ILLINOIS 
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Always Available - Zuichly { 


RHOPAC Top Quality 


Gaskets and Tapes. Making gaskets and 
tapes from top quolity Asbestos Wire 
Inserted Cloth is a Rhopac specialty. 
Specify Rhopac boiler gaskets, folded 
topes (plain or tadpole), and retort door 
packing. Prompt service — low prices. 











Sheet Gasket Moterials. All standard 
gosket materials in various thicknesses 
kept in stock at all times — available in 
sheet or roll form. Your order will receive 
immediate attention. 


Rhopac Packing Hooks. A packing ex- 
tractor whose flexible shaft greatly sim- 
plifies the removing of old, worn-out 
packing. In set of 3 handy sizes — other 
sizes available. A great time and labor 
saver. 


Mechanical Packings. We stock a wide 
selection of high temperature, high pres- 
sure and all standard types of packing. 
Special requirements are also developed 
ond produced on short notice. 


See Rhopac on All Gasket and 
Packing Problems 


Khopac, ite 


3409 Cleveland Street, Skokie, Illinois 





Exceptional 
Service 
— Top 
Quality 





Manufacturers of mechanical packings, industrial and boiler 


gaskets, steel rule dies, flexible packing hooks 
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Make pure water 
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broth (after recovery of antibiotics and solvents), 
waste process water, equipment and floor washings, 
cafeteria waste, and sanitary waste. Uncontaminated 
waste water is primarily the discharge from various 
mechanical processes, such as cooling water. Uncon- 
taminated waste water is not treated by the system, 
but is used as a diluent for the final treated waste ef- 
fluent. This is done because of the uncontaminated 
waste water’s large volume and its stable dissolved 
oxygen and residual chlorine contents. 

Antibiotics spent broth is first neutralized with 
lime and caustic, and the pH is adjusted to a level 
suitable for subsequent treatment. The neutralized 
spent broth is then aerated in a pre-seeded tank, or is 
treated by a modified activated sludge process. 

Equipment and floor washings, sanitary waste, 
cafeteria waste, and laboratory waste first pass 
through a prechlorination chamber which is follow- 
ed by a comminutor. Combined wastes then flow to 


AERATION 
OR MODIFIED 
ACT'D SLUDGE 


CHLORINATION 


CASCADE 
AERATION 


Waste flow diagram including modifications made to accommodate high B. O. D. loads. Modifications permit 
recirculation of wastes until desired degree of purification for discharge into the Wabash River is obtained. 
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a clarifier. Clarifier effluent flows by gravity to a wet 
well. Liquid in the wet well is pumped to two high- 
rate trickling filters where the liquids undergo bio- 
logical oxidation, flocculation, adsorption, and sedi- 
mentation. Filter effluents discharge into a secondary 
clarifier. Clarified liquid also flows to the wet well to 
mix with the primary clarifier effluent. 


waste treatment flow permits recycling 

Clarified effluents may be recycled to the biological 
filters from the wet well. Effluent thus may be re- 
cycled as many as 14 times before leaving system. 

Liquid in the secondary clarifier receives chlorina- 
tion again, or its overflow portion receives post- 
chlorination only. The bio-filtered and clarified liquid 
then flows into a chlorine contact tank. Effluent mixes 
with uncontaminated waste water before gravity dis- 
charge into the Wabash River through several stages 
of cascade aeration. 

Solids removed by clarification and scum collected 
at clarifiers are pumped to the digesters. Here, solids 
(as sludge) undergo anaerobic destruction by a con- 
trolled digestion process (single-, or two-stage). Gas 

(continues on page 42) 





Designed to 
CUT MAINTENANCE costs 


PE, PIPE JOINTS, 
CABLE AND 





re), 
CONDUIT, 
TIE RODS *® 







Depend on 


TAPBCOAT 


_.the Quality Coal Tar Coating in Handy Tape Form 


For your preventive maintenance program, you 
need the best possible protection at the lowest 
possible cost. Since 1941, TAPECOAT has proved its 
superiority in combating corrosion. This quality 
coal tar coating in handy tape form resists the 
corrosive hazards around power plants, coal hop 
pers, conveyors, etc. It’s self-bonding —easy to 


apply with use of a torch. No skilled help needed 
And it’s low in cost considering its a! and 
continuing protection. Comes in rolls of a. 4. 
6", 18" and 24” widths 


Write for brochure and prices 


The TAPECOAT Gnpany 


Originators of Coal Tar Coating in Tape Form 











1531 Lyons Street, Evanston, Illinois 
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Your Plant Water Systems 
MORE EFFECTIVELY PROTECTED 


Because 





In Corrosion Inhibitors There 1S A Difference 


A difference, which can be used to your advantage is present in the 
Chemical composition and behavior of Haering'’s Organic Chrom Glu- 
cosates* 

A Chrom Glucosate® inhibitor film is tough, tenacious, elastic yet ad- 
herent, self-sealing and impervious. Is particularly effective in waters with 
high sulfate and chloride contents**® or where process streams introduce 
various complex reducing contaminants. The organic Glucosates are used 
at low dosage :ates over wide ph Range 

Without cost or obligation find out how “Organic Methods'' can provide 
extraordinary protection to water-using equipment in your plant 


* Reg. U. 8. Pat. Office. 


** In use 8 years in a Gesting System where 
chloride content exceeds 25 
times. 


000 ppm at 


Call or write 
Dw. neni 8. CO. INE: 


Nw vst Nn tant man fA 
$15 co sut s anu 
ANAL 



























Circle 119 on READ-N-CIRCLE card for more data 


41 








THIS AIR TRAP 


is not stopped by oil 
f 
NOW you can get depend- mi; 


able, automatic drainage of 
water from compressed air - 


intercoolers, aftercoolers, 






receivers and separators even 
though the compressor is 
pumping heavy oil. Any oil 
reaching Armstrong Inverted 
Bucket Air Traps collects at 


SS... 2. 
'. Re RReRnnnE 

‘ " 

\ 


the top and is discharged 
Inverted Bucket Air 
ahead of the water. Traps. 


Side-inlet side-outlet 


Armstrong Air Traps have a siee eualiiiie. 


simple, proven design; there's 
nothing to stick, bind or clog. Stainless steel 
mechanism resists corrosion. For pressures to 
900 Ibs. Guaranteed to Satisfy. 


ARMSTRONG MACHINE WORKS 


8206 Maple Street . Three Rivers, Michigan 







SEND FOR FREE BULLETIN No. 2022 
GIVING DETAILS 





Manufacturers of the well known ARMSTRONG STEAM TRAP 
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YOU CAN GET 43 stock sizES 1/g” to 3” 







cence OR a 
HALLOWELL 
NN RET 


SOLID STEEL 
COLLARS 
from your 

industrial distributor 





All of these precision-machined solid steel collars are 
size-marked for quick identification, and fitted with 
the famous self-locking UNBRAKO Socket Set Screw 
for positive positioning on the shaft. Write for Bulletin 
868. STANDARD Pressep Steet Co., Jenkintown 39, Pa, 


STANDARD PRESSED STEEL CO. 


HALLOWELL POWER TRANSMISSION DIVISION 


JENKINTOWN PENNSYLVANIA 
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produced by digestion heats the sludge, the digester 
building, or is burned in a waste-gas burner. Digest- 
ed sludge is pumped to five sludge absorbing and 
drying beds. 

Supernatant from the digesters is returned to a 
nitrification tank. The liquid is stabilized by biologi- 
cal oxidation to further oxidize the ammonia or sul- 
fides as well as other residual organic matter. Nitri- 
fication tank effluent discharges into the flow-control 
pit. It combines with other raw wastes to undergo 


subsequent treatment stages. 


modification to handle high B.O.D. load 
Modifications were necessary in 1954 to accommo- 
date a higher B. O. D. load than was considered in the 
initial design. Another need was to improve treat- 
ment efficiency without additional equipment or 
treatment units. Three major modifications were 
made. Preaeration tanks are now converted into a 
modified activated sludge process. Aeration and 
sedimentation of activated sludge are regulated by 
operational adjustment. Nitrification tank effluent, 
formerly discharged into the wet well in the original 
design, is now returned to the primary clarifier. This 
change was made because of the high solids content 
in the supernatant produced by a high-rate digestion 
process. Clarifiers, designed to serve as primary 
clarifiers in parallel, were converted into a primary 
clarifier and a secondary clarifier. This was done be- 
cause of grease particles and fine suspended solids 
that require additional clarification after biological 


filtration. 
Graphs and charts, prepared from accumulated 























Fig. 1-—Operating control chart prepared from 
daily loadings gives detention time for each clarifier. 





























Fig. 2— Summer and winter hydraulic loading limits 
are determined from accumulated daily loading data. 


daily loading data during the past 30 months, deter- 
mine the operating control (Figs. 1, 2, 3). With co- 
operation of production departments, treatment sys- 
tem control has been solved. A satisfactory effluent 
has been produced even when an unavoidable load is 
received by the system. 

During initial waste treatment system design, the 
products now manufactured at the Laboratories had 
not been considered. Waste characteristics differ 
greatly, therefore, from those presented in the initial 
design. The solution to handling high B. O. D. and 
solids loadings in the aeration tanks was to check 
aeration capacities and to improve treatment ef- 
ficiency if capacities were not sufficient. Antibiotics 
wastes have a B. O. D. as much as three times 
stronger than that of the initial design wastes. It was 
necessary, therefore, to increase treatment equip- 
ment or to improve treatment methods, separately 
cr in combination. 


no additional equipment needed 

Modification of treatment process appeared to be 
the immediate and econcmical answer to the high 
B. O. D. and high solids loading problem. The pre- 
aeration system, therefore, was converted into a mod- 
ified activated sludge process that has proved very 
efficient. No additional equipment was required. A 
pumping station was erected to deliver the weaker 
sanitary waste liquid to the aeration tank to main- 
tain desired solids concentration, temperature, D. O., 
and pH. 


Problems of grease, color, odor, and corrosion have 


INDUSTRY POWER 





FAST uniform heating 
...dialed to your exact need 


CHROMALOX 


Electric Far-Infrared 
we 


Single and 
Double Element 


Heoters 


a 
Adjustable Area 


Heaters 


Metoray" Lamp 
Replocers 





isn’t this the 
heat you need? 


Fast ...up to 75% faster than 
convection 

Uniform... 
curing 

Color-blind . . . absorbed almost 
equally by all colors 

Clean—safe . . . no fumes, no 
flames, no glare 

Accurately controlled . .. with 
infinite number of settings to 
match different jobs 

Unbreakable, all-metal, main- 
tenance-free 

Easy and economical to put on 
the job 


Chromalox Electric 
Far-Infrared is the answer 


FREE BULLETINS for each type heater. 
Tell us your needs and we'll give you spe- 
cific recommendations. Write today. 


no over- or under- 


Edwin L. Wiegand Company 


7520 Thomas Boulevard, Pittsburgh 8, Pennsylvania 
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been studied since the start of this waste treatment 


system. Grease collector could not handle all the 
grease discharged at a high flow rate. The effective 


solution was found to be control of grease discharge 
A primary clarifier, and a secondary clarifier to hold 
minute grease particles that could not be collected by 
the scum collectors, were provided in the two parallel 
primary clarifiers. The secondary clarifier effluent 


now has practically no grease at all 


how color is removed 


Color in antibiotics wastes cannot be reduced ef- 
fectively by coagulating chemicals. Proper biological 
oxidation and flocculation followed by chlorination 
and sedimentation, however, can reduce color to a 
minimum. With little color in the clarifier effluent, 
color in the final stream discharge is undetectable. 

Corrosion is a serious problem because of organic 
and inorganic acids, fumes, ammonia, hydrogen sul- 
fide, alkalies, chlorine, solvents, and salts in the 
wastes. Equipment is painted with corrosion-resist- 
ant paint. Copper tubing is painted where possible or 
is replaced by galvanized tubing. Polyethylene tub- 
ing replaces copper tubing for instrumentation in 
some cases. With some metallic or non-metallic parts 
constantly exposed to corrosive materials or liquids, 
the corrosion problem is not yet solved. 

Odor is a problem that always accompanies or- 
ganic waste treatment. Odors are of the nitrogen and 
sulfide types. Efforts to reduce odors have been at- 
tempted and experimentation on odor control has 
been conducted. Major odor problems have been 


eliminated. (continues on page 44) 
LOAD APPLICATION LIMIT 
(20,000 LBS/ACRE « 93185/1000 Cu FT) 




















Fig. 3 — By recirculating wastes, second trickling fil- 
ter is used to increase system filtering capacity. 





More Steam 
Faster and Cheaper 


Convertibility to 





Water Tube 
Package Boilers 


Combine the proven advantages and economies 


of International water tube boiler design... 


¢ Ample Furnace Volume—low heat release 
rates 

e Reserve Capacity Always Available 

e Maximum Heat Absorption—quick steaming 

e Induced Draft—quiet operation 


with fully coordinated burner and controls, and 


you have an International Water Tube Package Boiler 


Shipped as a complete unit for oil, gas or combina- 
tion firing, this firebox boiler can be easily converted 
to coal firing at any time. 

International Package Boilers can also be shipped, 
less burner and controls, for installation by local 
contractors in accordance with International’s package 
boiler specifications. 





Get the full story on International Water Tube Package 
Boilers. Write today for Bulletin 600. 


Exclusive territories open lo experienced sales organiza- 
tions. Write stating qualifications. 





BOILER BUILDERS SINCE 1886 . 
ne 


Steel Firebox Heating & Power Boilers 

Low & High Pressure Water Tube 
Package Boilers einternationsl- __ 
erators © ASME Code Pressure 
Vessels & Welded Products. tae . 


ae 
Eost Stroudsburg, Pa. eid oi 
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THE INTERNATIONAL 


BOILER WORKS CO. 


850 Spruce St. 
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Buell “LR” Fly Ash Collectors 
GUARANTEED for TOP EFFICIENCY 





The Buell Guarantee of Efficiency 





which goes with every installation of 
an “LR” Fly Ash Collector is based 
on many years of successful field ex- 
perience. The simplicity of design 
and proved efficiency of performance 
makes the “LR” ideal for low and 
high pressure boiler operations up to 
2000 BHP with either natural or 


Buell Cyclone Collectors also deliver 
extra efficiency, due to exclusive shave- 
off design which harnesses backflow and 
puts it to work! 


mechanical draft. 





FREE BOOKLET! 
“The Collection and Recovery 

of Industrial Dusts.” Write to: 

Buell Engineering Company, Dept. 90-D 
70 Pine Street, New York 5, N.Y. 





Buell “SF” Electric Precipitators with 
exclusive Spiralectrodes and Continuous 
Cycle Rapping have established brand 
new concepts in dust collection efficiency. 





ee Experts at delivering Extra Efficiency in 
C  \ ree DUST COLLECTION SYSTEMS 
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Odor reducing methods that have been successful 
are: 
® Removal of odor producing solids as soon as possi- 
ble from aeration and biological oxidation processe 
@ Intensive and adequate oxidation of organic mat- 
ter with sufficient air 
@® Maintaining an optimum oxidizing environment 
in the aeration tanks with proper pH and potent oxi- 
dizing organisms 
®@ Addition of odor-suppressing chemicals 
® Control of odor-producing vapors by fine water 
spraying 
@ Change of chemicals used in the neutralization of 
spent broth 
@ Application of oxidizing chemicals such as chlo- 
rine and hyperchlorite 
@ Evaporation of spent broth 
® Proper and complete digestion of solids 
® Complete combustion of sludge gas 
® Control of solids concentration, pH and tempera- 
ture 
Other odor control methods are still under study or 
experimentation. 


routine maintenance is the answer 


Waste treatment system is under the supervision 
and management of the Engineering Maintenance 
Department. Operation is handled by the waste 
treatment operator and mechanical operators. All 
mechanical, electric, piping, painting and building 
maintenance is performed by the respective shop per- 
sonnel. They are assigned on a routine schedule basis 
or on request through an approved job order. Gen- 
eral housekeeping and ground maintenance is under 
the supervision of the Service Department. 

Difficulties created by irregular hydraulic loadings 
are being solved by cooperation between production 
departments and waste treatment plant. By such co- 
operation, waste treatment plant operators are able 
to regulate treatment units on short notice to receive 
any high hydraulic load that may occur. 

Satisfactory final effluent has been produced by 
this treatment system. Treatment cost is high in 
comparison with ordinary sewage treatment, how- 
ever. It costs almost 30 cents to treat 1000 gallons 
of antibiotics waste whereas it costs only 5 to 10 
cents to treat 1000 gallons of municipal sewage. 

As in any industry, cost of treating wastes is 
governed by the materials that constitute the waste 
and also by the required degree of treatment and 
efficiency. Treatment cost for a large volume of 
strong wastes treated at a high efficiency is under- 
standably high. Engineers at Eli Lilly are constantly 
striving to reduce the cost. ¢¢ 


You Get Things Done With 


Boardmaster Visual Control 
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Gives Graphic Picture of Your Opero- 
tions—Spotlighted by Color 

Facts at a glance —Saves Time, Saves 
Money, Prevents Errors 

Simple to operate —Type or Write on 
Cards, Snap in Grooves 

Ideal for Production, Traffic, Inventory 
Scheduling, Sales, Etc. 

Made of Metal. Compact and Attractive. 
Over 100,000 in Use. 


Complete price 549° including cards 


+ + + & 


| 24-PAGE BOOKLET NO. P-30 
FREE os ‘ake orl 


Write for Your Copy Today 
GRAPHIC SYSTEMS 


55 West 42nd Street @ New York 36, N. Y. 
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ELIMINATE DOWN.-TIME 


on your Filters and Strainers 











Ronningen Model 208 Multiplex Filter with 
| unit removed from line for service—and all 
the others can continue to operate. 


Headers: Stainless Steel with Van Stone 


Flanges 

Filters: Bronze Castings, Bronze Cou- 
plings, Copper or Stainless 
Steel Body with Monel Metal 
or Stainless Steel Filter Ele- 
ment. 

Valves: Bronze or Stainless Steel. 


All are Quick Coupling — Non Short-Circuit- 
ing. Sealed both ends. Each unit can be back 
washed and blown down in 5 seconds. 


Write for Bulletin 954P 


STRAIN AGAIN WITH RONNINGEN 
Particles large or smali, we filter them all’ 


RONNINGEN-PETTER CO. 


Vicksburg, Michigan Phone Midway 8-5161 
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How big a motor 
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gal pump starting speed-torque requirements. Pro- 
portions of this curve also vary with specific speed, 
and a speed-torque curve should be plotted when 
there is doubt as to driver’s ability to produce excess 
accelerating torque at any percent of speed. Failure 
to produce torque excess will cause the driver to 
hang up and fail to accelerate to full speed. This 
condition can be very dangerous since it can cause 
overheating and extensive motor damage. 

This same speed-torque curve can be shown with 
two typical motor speed-torque curves added (Fig. 
2). Solid curve shows adequate margin between 
torque available and torque required for accelera- 
tion under any speed condition. Dotted motor speed- 
torque curve, on the other hand, crosses pump speed- 
torque curve at about 70‘% speed. No excess torque 
is available to accelerate the unit. Motor would hang- 
up and failure would occur under these conditions. 
In this case, failure would happen only if the pump 
were started along curve A-B-C. If such a condition 
occurs with existing equipment, a possible solution 
might be to insure that the pump is always started 
against a pressurized system or a closed discharge 
valve. In this way, there may be no intersection be- 
tween the motor speed-torque curve and the pump 
speed-torque curve. Excess torque then is available 


4-9 ar 
CONS Tay > SPeey 





Fig. 1 — Performance curve gives speed-power variations for a variable-speed 
centrifugal pump. Driving motor must match the pump load conditions shown. 
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under all conditions to provide adequate acceleration. 
Let us see how we determine the acceleration rate 
of a pump-motor set knowing the speed-torque char- 
acteristics of motor and pump. Assume that we know 
the inertia WK* of each component. 
The following formula applies: 
(WK*) (AN) 
(307.6) (At) 





Where 
T = available torque in foot-pounds 
AN = change in rpm 
At — elapsed time in minutes 
WK* = inertia, measured in pound-feet, squared 
(obtained from pump and motor manufac- 
turers). 


In this formula, the WK“ must, of course, be the 
total for all components. These include pump and 
driver with any secondary driving equipment such 
as a speed increasing gear or variable-speed drive. 
Using this formula and knowing the maximum allow- 
able starting time for the motor, the adequacy of the 
excess accelerating torque available can be deter- 
mined. This is done by calculating the actual time it 
would take the pumping set to go from zero speed to 
full speed. For accuracy, small increments of speed 
change should be computed individually. The sum 
of these should be added to produce the total elapsed 
time. 

For example, using the solid motor-torque curve 





of 30°; to 40°. speed. Factor AN is equal to the actual 
value of 40‘. speed minus 30‘+ speed for the particu- 
lar pumping set involved. Applicable value of WK 
is the sum of the individual WK* values obtained 
from the manufacturer of each piece of equipment. 

T is computed for the particular increment we 
have selected (range of 30‘: to 40‘% speed) as fol- 
lows: Available torque for acceleration at 30‘ 
speed is the motor-torque available less the pump 
torque required. That is, 100‘¢ minus 9‘: 91°. 
Available torque for acceleration is calculated for 
40‘< speed in the same fashion. The average of these 
two values is used as the T in the formula. 

Using these terms in the above formula, At is cal- 
culated for the 30‘+ to 40‘. increment. Then other 
speed change increments are taken to cover the en- 
tire speed range from 0 to 100‘7. The At values thus 
obtained are added together to arrive at the total 
time required to bring the pumping set from zero 
to full speed. This value is then compared with the 
motor manufacturer’s maximum allowable time to 
determine the adequacy of the motor starting torque. 


be sure your driving motor is adequate 
Rated horsepower and speed data for a pump are 
insufficient knowledge to specify a driver correctly. 
The user also must know the torque characteristics 
of both pump and driver and the horsepowers to be 
encountered under all anticipated pump load con- 
ditions. With these data he can be sure that the driver 























(Fig. 2), let us select first as an increment the range is adequate to meet all load conditions. ¢¢ 
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Fig. 2— Curve overlap shows how lack of excess torque can cause damage to 
motor. Starting the pump against back pressure can prevent this damage. 
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any size... any boiler 





No matter what your need, B.T.A. 








en * 
° a carries the most complete stocks 
“a of boiler tube sizes and gauges. . 
gust * for any make of boiler. No need 
wo “ for you to stock... you can 
ea have spares when you 
yrs t, ’ 
gon 0888 ; need them... fast! ‘Phone 
wnon yoo! “4 or wire! 
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BOILER TUBE CO. OF AMERICA 


BOILER TUBE Bidg., McKEES ROCKS, PA. (Pittsburgh District) 
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INSTANF-USE “~~ 
It's Tough — AY 


Won't Crack or Chip 









Just Tamp Smooth oncRETE 
... then Truck Over! c q 

eee a 
Repair broken factory floors without the usual traffic 
tie-up. Simply shovel INSTANT-USE into hole or rut 
—tamp smooth—truck over! No waiting! INSTANT- 
USE bonds tight to old concrete—right up to a 
feather edge. It's tough. Wears like iron. Won't 
crack or crumble. Install complete overlay where 
floors are badly chewed up. Used indoors or out 
Immediate shipment 


— 





2 
‘ 
FLEXROCK COMPANY (Offices in principal cities) ‘ e 
3605 Filbert St., Philade'phia 1, Po. opposite 
Please send me complete INSTANT-USE informa ' 
tion details of TRIAL ORDER PLAN and Free : 
INSTANT US BROCHURE no = obligation (Clip 
and attach Coupon to Co. letterhead.) : this 
' 
Name ' 
' 
litle page 
Compaty ‘ 
‘ 
Address ' 
' 
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AIR CLEANING EQUIPMENT 


Protect air against contamination 

Read page 37 and circle number 103 
Prat-Daniet Corp. P-D collectors promote 
good public relations, protect machinery. 
Write today for details. 


Guaranteed for top efficiency 

Read page 44 and circle number 118 

Bueit Encineertnc Co. Years of experience 
enable Buell to guarantee efficiency of every 
LR fly ash collector. 


AIR CONDITIONING, HEATING, VENTILATING 


Fans for all industrial needs 

Read page 27 and circle number 144 
AEROVENT Fan Co. Bulletin 400 gives details 
of fans for all hazardous atmospheres. 


Unit heaters stop rust in sheetmetal 

Read page 32 and circle number 122 
Reznor MANvuFACTuRING Co. Read how heat- 
ers in steel warehouse solve serious rust 
problem 


Cut cooling tower maintenance costs 
Read page 50 and circle number 126 
HArRTZELL Propetter FAN Co. Mail coupon 
for bulletin on cooling tower maintenance. 


Drive foul air out 

Read page 52 and circle number 154 

Corpus ENGINEERING Corp. Drive out danger- 
ous fumes, gases, stagnant or hot air from 
boilers, cable manholes, tanks, vats, other 
confined places with Coppus Type A Venti- 
lator. Send now for the details. 


BOILERS AND BOILER ACCESSORIES 


How to save on heating costs 

Read page 4 and circle number 149 
York-Su1Ptey, Inc. Read case history of how 
Steam-Paks doubled heating output with no 
increase in building costs. 


Custom and package generators 

Read page 31 and circle number 128 

Henry Voct Macuine Co. Bent or straight 
tube designs for solid, liquid, or gaseous 
fuels alone or in combination. 


Exact temperature control 

Read page 24 and circle number 102 

Pick MANuracturiInc Co. Mail coupon for 
more information on Pick instantaneous wa- 
ter heaters. 


to advertised products 


Firebox converts quickly to coal 

Read page 43 and circle number 106 

Tue INTERNATIONAL Borter Works Co. Com- 
plete units for oil, gas, or oil-gas firing. Con- 
vert easily for coal firing. 


BUILDING CONSTRUCTION, MATERIALS 


Safe, strong welded grating 

Read page 32 and circle number 141 
STANDARD STEEL Sprinc Div., ROCKWELL 
Sprinc & Axe Co. Hexagonal cross bars 
give safe, long-wearing steel flooring. Write 
for complete details. 


COMMUNICATIONS SYSTEMS 


Signals serve safety 

Read page 40 and circle number 151 
FEDERAL SIGN AND SIGNAL Corp. Bulletin 100 
helps you select right signalling system for 
your safety needs. 


CORROSION CONTROL 


Coal tar coating in tape form 

Read page 41 and circle number 153 

Tue Tapecoat Co. Write for information and 
prices on this useful tape. 


ELECTRIC DISTRIBUTION 


Selective short circuit protection 

Read page 7 and circle number 115 

I-T-E Circuit Breaker Co., SMALL Arr Cir- 
curr Breaker Dtv. External instantaneous 
trip adjustment gives selective short circuit 
protection for motors and resistance weld- 
ers. Send for details now. 


Try new cable and tubing raceways 

Read page 35 and circle number 129 

Tue Guose Co. Cable raceway installs easily, 
quickly, economically. Always fits. Write 
for more information. 


Standard prices — custom switchboards 

Read page 8 and circle number 123 
But.tDoc Exectric Co. Let a BullDog engi- 
neer recommend pre-assembled unit to meet 
your exact needs. 


For dependable renewable fuses 
Read page 52 and circle number 133 
Monarcu Evectric Corp. From raw material 


(more handy guide on page 49) 
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4 different pump arrangements 
—all on the same baseplate 


SIMPLEX OUPLEX TRIPLEX QUADRUPLEX 


He PS @qdH_ Hire 


ieee gee 
ale 85 g igus te 


Versatile—-to suit any requirement now or later 
(frames are designed for ease in compounding any 
simplex or duplex pump). Multiple units avoid large 
piston areas vs. high pressures. Obtain high 
capacities and close proportioning with reduced 
horsepower requirement. 


3 basic pump-frame sizes 


for 2-in., 3-in., and 4-in. strokes, and 16 piston 
sizes from .250 in. to 2.750 in. Offering a pump 
capacity range from 30 cc per hr. (smallest simplex) 
to 2000 gph (largest quadruplex). 








Used where a sine curve The answer to the high power 
output is required, requirements of high pressure 
and on compounded pumps. pumping. Employs 240° of 
Provides suction and the eccentric's arc for 
discharge strokes on discharge, 120° for suction. 
equal 180° arcs of the Spreading work load over 
eccentric. greater distance reduces 


power requirements up to 25%. 


Write for Bulletin HP-1254 aan 










PHILADELPHIA SERIES HP 
HIGH PRESSURE Pumps 


A PUMP & MACHINERY COMPANY 


Philadelphia 16, Pa. 
COMPANY 


PHILADELPHI 
13500 Philmont Avenve, 
SUBSIDIARY, AMERICAN METER 


Circle 121 on READ-N-CIRCLE card for more data 








handy guide 


. starts on page 46 





to final inspection, every part is quality con- 


trolled. Write for details 


ELECTRIC UTILIZATION 


For the heat you need 

Read page 43 and circle number 114 

Epwin L. Wriecanp Co. Chromalox electric 
far-infrared gives fast, clean, safe heat. 
Write for the details. 


FUELS AND FIRING EQUIPMENT 


Modernize your boiler plant 

Read page 55 and circle number 105 

Detroit Stoker Co. Large and small plants 
benefit from modernization. Find out how 
UniStoker can we:« for you. 


More compact fuel units 

Read page 34 and circle number 109 
NATIONAL ArROIL Burner Co., Inc. Compact, 
space-saving fuel oil pumping and heating 
units are available in both medium- and 
high-pressure types. Send for bulletin 


Rified tile maintains ignition 

Read page 11 and circle number 137 

PEABODY ENGINEERING Corp. Rifled tile keeps 
air currents moving to speed ignition. Details 
on request. 


Coals for industry 

Read page 5 and circle number 136 

PicKaNps Matuer & Co. Industry has depend- 
ed on PM coals since 1883. There must be a 
good reason. Why not investigate now? 


Finest coals are superwashed 

Read page 25 and circle number 124 

Bei & Zouier Coat Co. Investigate exclusive 
line of superwashed coal. It may pay off 
handsomely. 


Quality begins at the coal seam 

Read page 49 and circle number 135 

GuyYAan Eacte Coat Co. Low ash, high fusion, 
high Btu value, low sulphur, and good grind- 
ability characteristics make Guyan Island 
Creek coal outstanding for industrial use. Call 
your nearest representative. 


HEAT EXCHANGERS 


Get faster cooling 

Read page 36 and circle number 111 

Nracara Brower Co. Better heat transfer, 

constant full-capacity working, and reduced 
(more handy guide on page 50) 















































GUYAN EAGLE 
QUALITY 


BEGINS HERE! 






. right here at the face. Here, in the seam, are 








the qualities which make Guyan Island Creek such 
an excellent coal for industrial use — low ash, high 






fusion, high B. T. U. value and low sulphur, with good 






grindability characteristics. An outstanding coal for 






the most difficult jobs. Call or write your nearest 





Guyan Eagle office today. 



























HUNTINGTON 1, W. VA. 


er1cumono 


COAL COMPANY 


oecracit a tw 






,vroer éaéseaeti@evwy 
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next month . . 


How RCA air conditions 


with back-pressure steam 


Increased demand for air conditioning at the Camden plant of RCA 
unbalanced the seasonal steam demand. A low-pressure turbine as prime 
mover for an air conditioning unit proved to be the most profitable 
answer. Perhaps you can pick up some tips for your plant from this 
article. Watch for it, coming in the... . 


May issue of 
INDUSTRY POWER 

















HOW TO CUT COOLING TOWER 
MAINTENANCE COSTS 


Hartzite plastic fan blades practically eliminate fan blade replace- 
ment problems in cooling towers and heat exchangers. They effec- 
tively resist corrosion, abrasion and vibration. Hartzite blades are 
constructed stronger to last longer. These tough, rugged blades 
are made of a phenolic-impregnated fabric-base material — solid 
construction ... won't scale, won’t peel... means low maintenance. 

The hub section is dynamically balanced ... solidly constructed 
of welded steel... with gussets for extra strength and increased 
safety. 

Hartzite plastic fans are available in sizes from 10’ to 22’. Hubs 
are designed for 2, 3, 4 or 6 blade assemblies. 

Find out more about how Hartzell helps you to cut cooling tower 
maintenance costs. Mail the coupon below for new bulletin A111B, 
“Cooling Tower and Heat Exchanger Fans”. 


SVM WARHE PROPELLER FAN CO. 


Please send me a copy of Bulletin A-1118. 710 THOMAS BLVD., PIQUA, OHIO | 
| NAME ‘ euthia = - ———— oa 
| 

COMPANY ee SS | 
| ADDRESS ae — —— 7 - a . 
| city STATE - | 
al 
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handy guide 


... starts on page 46 





water consumption mean money in your 
pocket. Send for free bulletin. 


INSTRUMENTS AND CONTROLS 


Try pneumatic controls 

Read pages 28, 29 and circle number 150 
Jounson Service Co. Pneumatic controls 
have less components. Give accurate, safe 
service. Write for details today. 


Splashproof pressure controls 

Read page 40 and circle number 131 

Tue Mercorw Corp. Pressure controls in 17 
ranges to 2500 psi. 


For easy flue gas analysis 

Read page 37 and circle number 139 
Arno_p O. BeckMan, Inc. Oxygen analyzer 
Model D2 operates on flashlight batteries. 
Completely portable. 


Low-cost temperature recorders 

Read page 51 and circle number 146 

THe Evecrric Avuto-Lite Co., INSTRUMENT 
AND GAuce Division. Auto-Lite temperature 
recorders come in all ranges, types. 


Tiny currents guard boiler safety 

Read page 36 and circle number 104 

Tue Reviance Gauce Cotumn Co. Levalarms 
operate alarms, actuate fuel cut-out, start 
and stop pumps. 


LUBRICATION 


Prolongs ball and roller bearing life 

Read page 51 and circle number 113 

New York & New Jersey Lusricant Co. 
Non-Fluid Oil stays alive longer, does not 
decompose or become acid. 


MAINTENANCE ITEMS 


For every tube maintenance need 

Read page 34 and circle number 132 
AIRETOOL MANUFACTURING Co. Try precision- 
made tube maintenance equipment. 


Keep boilers on the line 

Read page 38 and circle number 120 
Tuomas C. Witson, Inc. Depend on Wilson 
tube cleaners and expanders for your boiler 
maintenance. Write for catalogs. 


Solid steel collars 
Read page 42 and circle number 117 
STANDARD PreEssep STEEL Co., HALLOWELL 





Power TRANSMISSION Drvision. Solid steel 
collars that stay put are stocked in 42 sizes. 
Bulletin 868 describes complete stocks and 
uses. Write for copy today 


Pianned maintenance helper 

Read page 44 and circle number 116 
Grapuic Systems. Boardmaster Visual Con- 
trol gives graphic picture of your operations 


Gasket and packing always available 

Read page 40 and circle number 110 
Ruopac, Inc. Top quality gaskets and tapes, 
sheet gasket materials, packing hooks, and 
mechanical packings are always available 
quickly. Investigate this service now. 


Quick patch for concrete floors 

Read page 46 and circle number 145 

FLexrock Co. Shovel Instant-Use into hole 
or rut, tamp smooth. Patch is ready for tough- 
est wear. Use indoors or out. Mail coupon for 
trial offer and free brochure. 


Replacement tubes for any boiler 

Read page 46 and circle number 100 

Borter Tuse Co. or America. BTA carries 
boiler tube sizes and gauges for any make. 


Protect high voltage workers 

Read page 26 and circle number 148 
CHARLESTON Russer Co. Charco line of pro- 
tective products include high voltage and 
linemen’s rubber gloves and sleeves, blanket 
and wire clamps, utility flag clamps and 
danger flags. 


MATERIALS HANDLING (BULK) 


Store flowable bulk materials 

Read page 26 and circle number 101 

Tue Nerr & Fry Co. Ask for bulletin de- 
scribing unique super-concrete stave storage 
bins. Solve many storage problems. 


NUCLEAR 


Experimental boiling water reactor plant 
Read page 33 and circle number 107 
SARGENT & Lunpy ENGINEERS. Read excerpt 
from dedication address for EBWR at Ar- 
gonne National Laboratory. 


PIP.NG, TUBING, AND HOSE 


Seamless metal hose 

Read page 51 and circle number 147 

Cospra Metat Hose. Use custom-constructed 
hose assemblies for your power system. All 
sizes available in bronze, stainless or carbon 
steel, Monel, Inconel, and low carbon nickel. 
Write for information. 


INDUSTRY POWER 





PUMPING EQUIPMENT 


Handling heavy fuel oils? 

Read page 39 and circle number 130 

TuTHitt Pump Co. SU pump unit handles 
heavy fuel oils. Large choice of pumps and 
motors. Write for more information 

Count savinas with lower steam cost 

Read page 56 and circle number 152 

3yRON JACKSON Pumps Inc. BJ mechanical 
seals save on maintenance costs, cut treated 
feedwater loss and heat loss 


Advanced design in high pressure pumps 

Read page 48 and circle number 121 
PHILADELPHIA Pump & MaAcuinery Co. Bul- 
letin HP-1254 gives data on Series HP 
pumps to suit present and future needs. 


TRAPS, STRAINERS, AND SEPARATORS 


Air trap not stopped by oil 

Read page 42 and circle number 140 

ARMSTRONG MACHINE Works. Water 
from receivers, separators 
when pumping heavy oil. 


drains 


coolers, even 


Steam trap for heavy condensate loads 
Read page 10 and circle number 143 
YARNALL-Warinc Co. Yarway Series 40 im- 








SEAMLESS 
METAL HOSE 









Custom constructed assemblies 
for industrial power systems 








All sizes in bronze, stainless 
or carbon steel, monel, in- 
conel and low carbon nickel. 
Seamless spiral or parallel 





corrugation... Braided. All 
+ type of fittings and flanges 

welded, brazed or soldered. 

Also, interlocked hose. 
write — wire — phone: RE 7-331! 


+++ for prices and catalogs 


COBRA mertat Hose 


4640 W. 54th Street « Chicego 32, lil. 
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pulse steam traps for extra heavy conden- 
sate loads. Write for details 

Cut filter downtime 

Read page 44 and circle number 108 
RONNINGEN-Pettrer Co. Bulletin 954P de- 
scribes RP headers, filters, valves 


WATER SUPPLY AND TREATMENT 


Switch to sludge-free salt 

Read page 30 and circle number 112 
Morton Sart Co. Purex high-purity evapo- 
rated salt gives controlled particle size. 
100% soluble. Leaves no sludge. 


Readymade, pretested deionizers 

Read page 35 and circle number 125 

ILtinois Water TREATMENT Co. Hook an 
Ilco-Way factory-tested and assembled unit 
into your lines 


Protect plant water systems 

Read page 41 and circle number 119 

D. W. Haertnc & Co., Inc. Find out how 
organic methods provide extra protection 
for your water system. 


Complete feedwater treatment offered 

Read page 37 and circle number 134 
Huncerrorp & Terry, Inc. Complete plants 
for all feedwater requirements. Write for 
Bulletin BFT-11 


Solve water treatment problems 

Read page 2 and circle number 142 

InFitco Inc. Get high performance at sur- 
prisingly low cost with Infilco line of water 
treating equipment. 


Chemicals versus equipment 

Read page 40 and circle number 127 

ELGIN Sorrener Corp. Let Elgin specify water 
treating chemicals or conditioning equipment 
to suit your exact needs. Your Elgin repre- 
sentative will gladly recommend a system 
for you. 


Pipes breaking down within? 

Read page 6 and circle number 138 
DEARBORN CHEMICAL Co. Filmeen forms pro- 
tective barrier on pipe walls. Investigate 
Dearborn complete water control program. 
Mail coupon for more information. ¢¢ 





Have you read.... 

what General Walter Bedell Smith, Presi- 
dent of AMF Atomics, Inc. has to say 
about the future of industrial nuclear 
power? He points out that power-using 
industries will soon be free of geographic 
limitations, once medium-size nuclear 
power plants are available. This new era 
could change the pattern of our industrial 
civilization. Read Forum . 








see page 3. 














TEMPERATURE 
RECORDING... 


One of the many uses for Auto-Lite 
Recorders is the application shown 
a natural gas field meter 






















Auto-Lite Model “1000” Temperature Recorder 
has 6” chart. Various standard ranges from minus 
40° F to plus 550° F. Available for wall mounting, 
portable or portable self contained use. Electric or 
mechanical chart drive. Choice of 24-hr. or 7-day 
cycle. Capillary tubing permits remote reading 
Priced as low as $49.50. Manufactured to cus- 
tomers’ specifications. Send for latest Catalog 
describing many types of Auto-Lite 
Recorders and Indicators. 


THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION 


TOLEDO 1, OHIO 
NEW YORK + CHICAGO + SARNIA, 













ONTARIO 








TEMPERATURE RECORDERS & INDICATORS 
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NON-FLUID OIL 


TRADE MARK 





corrode 


bearing 
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BALL & ROLLER BEARINGS 


The ideal lubricant for ball and roller bearings must be strictly 
neutral and free from any tendency to develop fatty acids which 


NON-FLUID OIL meets the most stringent tests of bearing engi- 
neers. It 
decompose or become acid to pit or corrode highly polished steel. 
Futhermore, NON-FLUID OIL provides dependable lubrication 
over the widest temperature range and outlasts ordinary greases by 
3 to 5 times, assuring worthwhile savings in lubricant and appli- 
cation cost. NON-FLUID OIL is used or approved by most leading 


anti-friction bearing type machines. 
Send for instructive Bulletin 506 and free testing sample. 


NEW YORK & NEW JERSEY LUBRICANT COMPANY 


PROLONGS LIFE OF 


and pit bearing surfaces. 


“stays alive” longer than ordinary greases and does not 


manufacturers and by hundreds of builders and users of 


292 MADISON AVE., NEW YORK 17,N.Y 
WORKS: NEWARK, N. J 
WAREHOUSES Sensnstensn, 04. € 


Detroit, Mich 
Providence, R. | 
St. Louis, Mo 


Birmingham, Ala 
Atlanta, Go 
Columbus, Ge 
Charlotte, N. C. 


Greenville, §. C 
Chicago, III 
Springfield, Mass 








NON-FLUID OIL is not the name of a general class of lubricants, but 





is a specific product of our manufacture 
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Drive out reprints available (HERE'S A QUICK 


FOUL AIR || SOLUTION... 


Blow in when you need low cost 
Electrical Power Equipment— 
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CITY BY CITY, here are the local 

offices of INDUSTRY POWER’s 
advertisers waiting to serve you 
in your area, When you want 
quick information about any prod- 
ucts or services you see described, 
look up the city nearest you under 
the listing for the advertiser you 
wish to reach. You will find local 
address and telephone number. 
Home office listings are shown 











for all advertisers whose local 
offices are not listed. 
AEROVENT FAN CO. INC. ........ Page 27 


PIQUA, OHIO: (Home Office) Ash and Boyd Sts 


AIRETOOL MFG. CO. 

CHICAGO 19, ILL.: 8416 S. Vernon Ave., Vin- 
cennes 6-2784 

CINCINNATI 15, OHIO: J. A. Gerlach, 1216 Ridge 
Cliff Rd., VAlley 1-5644. 

CLEVELAND 15, OHIO: R. J. Bell, 872 Hanna 
Blidg., CHerry 1-0181 

DETROIT 35. MICH.: DuBois-Webb Co., 19951 
Jas. Couzens Hwy., BRoadway 3-0880. 

GRAND a 3 og 5, MICH.: Art Sporleder, 145 


Knap N.E. 
HOUSTON 6, TEXAS: 2046 Banks St., JAckson 


MILWAUKEE 8, WIS.: J. D. Wilson, 4831 W. State 
St., GR 6-9500. 

MINNEAPOLIS, MINN.: Steirly-Evans Ce., 2803 
Riverside Ave., Flilmore 70619 

SPRINGFIELD, OHIO: 304 S. Center St., FAirfax 
3-4988. 

ST. LOUIS 3, MO.: L. C. Murphy & Co., 1812 
Washington Ave., CHestnut 1-8343. 


ARMSTRONG MACHINE 
SETS TTT ere eT eee Page 42 


THREE RIVERS, MICH (Home Office) 8201 
Maple St. 
ARNOLD O. BECKMAN, INC. ...... Page 37 


SOUTH PASADENA, CALIF.: (Home Office) 1025 


Mission St. 
BELL & ZOLLER COAL CO. 
Ca eee, ILL.: (Home Office) 307 N. Michigan 
ve. 
BETZ LABORATORIES, INC. ........ Page 9 


PHILADELPHIA 24, PA.: 
ham & Worth Sts. 


(Home Office) Gilling- 


BOILER TUBE CO. 
BP GD wc ccccesocceceses Page 46 


CHICAGO, ILL.: STate 2-7955 
CLEVELAND, OHIO: YEllowstone 2-6105 


BUELL ENGINEERING CO. ......... Page 44 
NEW YORK, N. Y.: 


APRIL 1957 


(Home Office) 70 Pine St. 


.... a quick guide to advertisers’ sales and service offices in your area 


BULLDOG ELECTRIC PRODUCTS CO. .Page 8 


CHICAGO 6, ILL.: A. G. Curtin, 600 W. Jackson 
Bivd., Rm 513, CEntral 6-3945; G 
Fassnacht, 600 W. Jackson Blivd., Rm. 413, 
RAndolph_ 6-1895 

CINCINNATI 13, OHIO: J. A. McGonegle, 6408 
Orchard Lane, JEfferson 1-4299; G. P. Bow- 
man, Boerger Bidg., Rm 4, 2209 Losantiville 
Ave REd wood 1-7460 

CLAYTON 5, MO.: E. N. Cahoon, 7603 Forsyth 
Blvd., Rm, 200, PArkview 7-6090 

CLEVELAND 15, OHIO: P. E. Morgan, Rm. 524, 
B. F. Keith Bldg., PRospect 1-6584. 

COLUMBUS 15, OHIO: M. V. Kessler, H. C. Dale, 
22 South Young St., Rm. 301, 302, CApitol 
8-6734. 

CUYAHOGA FALLS, OHIO: D. W. 
Jr., 2316-1lth St.. SWandale 4-8359. 

DAYTON 9, OHIO: C. L. Cramer, 53 Park Ave., 
OXmoor 5801 

DETROIT 2, MICH.: J. D. Akers, 525 Harper 
Ave., TRinity 5-4350 

GRAND RAPIDS, MICH.: W. N. Keddie, 710 
Griswold, S.E., GLendale 2-4858 

INDIANAPOLIS 2, IND.: A. L. Crawford, 1495 
N. Harding St., MElrose 2-6431 

KANSAS CITY 9, MO.: J. W. Rae, P. O. Box 
4757, Victor 2-3831 

LOUISVILLE 7, KY R. W. Spargur, Rm. 226 
3620 Lexington Rd., Twinbrook 6-4217 

PLAINWELL, MICH.: H. B. Moerdyk, 633 River- 
view, R. R. $1, MUrray 2-6374 

MILWAUKEE 1, WIS.: C. L. Seaholm, P. O. 
Box 1664, COncord 4-7100 

MINNEAPOLIS 26, MINN.: Alton M. Johnson 
Co., 3119 Lynn Ave., WAlnut 717-8741. 

TOLEDO 14, OHIO: C. E. Meister, 3284 Winston 
Ave., WAlbridge 0529 


Frazier, 


BYRON JACKSON PUMPS, INC. 


See local office listing on Page 56 
LOS ANGELES 54, CALIF.: (Home Office) Box 
2017, Terminal Annex 


..-Page 56 


CHARLESTON RUBBER CO. 


CHARLESTON 61, S. C 
Industrial Park 


seeeee Page 26 


(Home Office) Stark 


COBRA METAL HOSE, 
DIV. OF DK MFG. CO. 


CHICAGO, ILL.: Power Transmission Equipment 
Co., 1245 West Fulton St 

CLEVELAND, OHIO: Koehler Rubber & Supply 
Co., 3865 Carnegie Ave 


COPPUS ENGINEERING CORP. ....Page 52 
WORCESTER, MASS.: (Home Office) 262 Park 
ve. 


DEARBORN CHEMICAL CO. ..... 


CHICAGO 43, ILL.: 
105th St 

CHICAGO 54, ILL.: 
Tanis, Dearborn Chemical Co., 
Mart Plaza 

CINCINNATI 8, OHIO: D. D. Powers, 1128 Pax- 
ton Ave. 

CL — yg 28, OHIO: J. W. Fisher, 17020 Glen- 
da e ve 

DETROIT 35, MICH.: J. H. Alm, T. W. Mack, 
18954 James Couzens Hwy. 

EARLVILLE, ILL.: J. P. Byrnes, R. R. €3 

EAST a tl MICH.: J. Weisbruch, 648 


Gunson St 
BASSE AKE, OHIO: J. R. Fletcher, 281 Willo- 


FLORISSANT, MO.: C. D. Schroeder, 435 Larry 
Dr 
GREEN BAY, WIS.: R. H. Fritschel, 920 Mea 


cham 
HILLSIDE, ILL.: T. Zaggy, 4511 Jackson Blvd 


INDIANAPOLIS 3, IND.: G. B. Thurston, 4101 E 
Naomi St 

JASPER, IND H. Beyersdorf, Jr., 115 East 
Fourth St 

E. W. Roberts, 5827 Wa- 

bash 

MARIETTA 7, OHIO: J. A. Crenner, 519 Adams 
St 


...-Page 6 
A. W. Johnson, 1840 W. 


E. W. Houseknecht, A. R 
Merchandise 


KANSAS CITY, MO 


140 Clover Ave 


MARION, OHIO: R. J. Maginn, 
Moran, 5409 


MINNEAPOLIS 24, MINN R. T 
Mirror Lakes Dr 

NASHVILLE 4, TENN G. E. MacLean, 3503 
Rainbow Place 

ROCK ISLAND, ILL.: R. O. Benson, 4000 - 22nd 


Ave 
DETROIT STOKER CO. ............ Page 55 
CHICAGO, ILL.: Detroit Stoker Co., 222 W 


Adams St 
CINCINNATI, OHIO: 
Woodburn Ave 
CLEVELAND, OHIO 
Euclid Ave. 

DES ooo IOWA: W. H. 
nut Bldg 
DETROIT, MIC H 
Motors Bldg 
KANSAS CITY. MO 

Pennsylvania Ave 
MEMPHIS, TENN.: Allen-Shuff Corp., 
roe Av 


Detroit Stoker Co., 2904 
Detroit Stoker Co., 1621 
Bixby, Inc., Wal- 
Detroit Stoker Co., General 
Harry McPherson, 4049 


166 Mon- 


MINNEAPOL IS, MINN Detroit Stoker Co.,, 
Foshay Tower 
NASHVILLE, TENN Allen-Shuff Corp., 1121 


Church St 


ELECTRIC AUTO-LITE CO. .Page 51 


CHICAGO, ILL.: R. R. Hopkins, 600 S. Michi 


gan Ave., WEbster 9-3144. 

TOLEDO 1, OHIO 1201 Champlain St., CHerry 
3-3131 

ELGIN SOFTENER CORP. .......... Page 40 

CHICAGO 11, ILL.: Milen A. Zinser, Howard J 
Wilcox, 664 North Michigan Ave., SUperior 


7-9592. 

CINCINNATI 12, OHIO: Glenn H. Collins, 4200 
Montgomery Rd., P. O. Box 16, ELmhurst 
1-4935 

COLUMBUS 15, OHIO: Carl J 
Broad St., EVergreen 9515 

DES MOINES 12, IOWA: Elwood C. Giberson, 
110 Greenwood Dr., 9-1736 

oot=eeee MICH.: William A Dalee, 9190 Rose- 

Ave., WEbster 3-4430 

HOPKINS. MINN. Lloyd G. Cherne, 11203 North 
Oakvale Rd. WEst 8-3814 

INDIANAPOLIS 2, IND.: H. T. Nancrede, 1842 
Central Ave., WAlnut 3-7616 

KALAMAZOO, MICH.: Ross F. 


26, Box 223, 717-3375 
MEMPHIS, TENN.: S. H McCullough, 820 
1004 Market 


Baum, 880 East 


Emerson, Rte. 


Chelsea Ave., 37-7925 
ST. LOUIS 1, MO.: F. S 
St., CHestnut 1-3511 


Crook, 


FEDERAL SIGN & SIGNAL CORP. ...Page 40 


CHICAGO 19, ILL.: (Home Office) 8700 S. State St. 


FLEXROCK CO. .... ccc eeueeeee Page 46 


PHILADELPHIA 1, PA.: (Home Office) 3609 
Filbert St. 
ee err. Page 35 


CHICAGO, ILL.: Steel Sash Service, Inc., 2141 
Lawrence Ave., UPtown 8-7500 

CINCINNATI, OHIO: Oral T. Carter & Asso 
ciates, 1704 Dreman, MUlberry 1-1680. 

CLEVELAND, OHIO: Morrison Company, 4119 
Prospect Ave., EXpress 1-6767. 

COLUMBUS, OHIO: Loeb Electric omeeny. 915 
Williams Ave., AXminister 9-1142 

DES MOINES, IOWA: Electrical Engineering & 
Equip. Co., 1201 Walnut St., 2-04 

DETROIT, MICH.: Koehler & “t..- Company, 
11833 Hamilton, TOwnsend 8-3322 

KANSAS CITY, MO.: Unistrut Distributing Cor- 
poration, 5018 Main St., WEstport 1-9694. 


KNOXVILLE, TENN.: Southeastern, Inc., 917 
Cooper St., 4-4235. 
LITTL ROCK, ARK.: Power-Strut Southern 


Service Co., Box 2698, 4-8314 
LOUISVILLE, KY.: Todd Donigan Company, 811 
West Main St., JAckson 3161. 
MEMPHIS, TENN.: Power-Strut Southern Serv- 
ice Co., 2523 Broad St., 33-8981. 
MINNEAPOLIS, MINN.: Skarnes En 
Supply Co., 2907 E. Franklin, F 


ineering & 
eral 9-2719 


(Central Area) 


MILWAUKEE, WIS.: E. G. Artz, Inc., 1929 West 
Clybourn, WEst 3-3202 

NASHVILLE, TENN Southeastern, Inc., 207 
Twelfth Avenue, South, AL 5-0613 

PEORIA, ILL.: R. E. Common Equipment Co., 
1515 S. Washington, 6-8778 

ROCK ISLAND, ILL.: Plant Boaipment © ompany, 
2509 Fifth Ave., ROck Island 6-3: 

ST. LOUIS, MO.: Thomas, Inc., 114 S 
PArkview 1-5288 

SOUTH BEND, IND.: Fabricated Steel Products, 
2025 South Main St., ATlantic 8-4411 

TOLEDO, OHIO: Fred Willyard Company, 722 
Ontario, CHerry 8-2282. 


"Be miston, 


GRAPHIC SYSTEMS INC. ..........Page 44 
NEW YORK, N. Y.: (Home Office) 55 W, 42nd St 


GUYAN EAGLE COAL CO. .Page 49 


DETROIT 26, MICH.: 3108 Book Tower Bidg., 
WOodward 1-6356 


ee eevee 


D. W. HAERING & CO. INC. 
SAN ANTONIO, TEX.: (Home Office) P. O. Box 
6037 


.-Page 41 


HARTZELL PROPELLER FAN CO. ....Page 50 


CHATTANOOGA, TENN.: 2001 Broad St., 5-3407 
CHICAGO 40, ILL.: 1249 Devon Ave., BRiargate 
262 


CINCINNATI 7, OHIO: 1836 Dana Ave., 
CLEVELAND, 13, OHIO: 2012 W. 25th St. SUpe 
Cc OLUMBUS. 9, OHIO: P. O. Box 6652, BElmont 
DAYTON 9, OHIO: 120 Stonemill Rd., Michigan 
DETROIT 2, MICH.: 807 New Center Bldg., TRin- 
INDI. TANAPOLIS. 8 IND.: Box 5002, Station A, 
LOUISVILLE 1, KY.: P. O. Box 64, GLendale 
MILWAUKEE 4, WIS.: 7225 W. Mitchell St., 


Mitchell 5-13/0 
MINNEAPOLIS 3, MINN.: 620 Plymouth Blidg., 
6-7519 


FEderal 2-0528 

ROCK ISLAND, ILL.: 3209-35th Ave., 

ST. LOUIS 19, MO.: P. O. Box 4, Webster Groves 
Sta. WOodland 1-7816 


MElrose 


TOLEDO 10, OHIO: 2909 Detroit Ave., CHerry 
4-5431 
HUNGERFORD & TERRY, INC. ..... Page 37 


CHAS 4, ILL.: Ross Engineering, 224 S 
ichigan Ave., WEbster 9-4721 

CLEVELAND 3, OHIO: R. D. Murphy, 6801 Euclid 
Ave., HEnderson 2-1900 

DETROIT 27, MICH.: Clifford B. Armstrong, Jr., 
16817 Grand River Ave., VErmont 8-4248 

INDIANAPOLIS 20, IND.: H. C. Ohge, 5324 Prim- 
rose Ave., BRoadway 7316 

KANSAS CITY 9, MO.: Parker & Foster, 3519 
Troost Ave., JEfferson 4490 


LOUISVILLE 2, KY.: Allan K. Cook Co., 04 W 
Main St., WAbash 1269 
MEMPHIS 5, TENN.: C. J. Gaskell Co., 216 N 


MEmphis 8-2241 
Hudson Chem. Co., 4010 
JEfferson 1-7843 


Lauderdale Ave., 
ST. LOUIS 10, MO 
Chouteau Ave., 


ILLINOIS WATER TREATMENT CO. . .Page 35 


ANN ARBOR, MICH.: Lloyd J. Wicks, P. O. Box 
2161, TUxedo 2-4170 (Detroit) 


CHICAGO 45, ILL.: Bob Goynshor, 7546 No 
Oakley Ave., AMbassador 2-5317 
eC vcuuevsoaedenes aed Page 2 


BATTLE CREEK, MICH R. W. Schneider, 131 
Lakeview Ave., WOodward 4-2306 

CHICAGO, ILL.: Battey-Sterlin, 325 W. 25th PI1., 
CAlumet 5-2525 

DETROIT, MICH 
8000 


McBride-Pearson, TRinity 2- 


(more locator on page 54) 
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KANSAS CITY, MO H. J. Karsten, Rm. 207, 
6315 Brook side Plaza, DElmar 3-6489 
EAPO! IS, MINN D. E. Colvin, 244 Plym 
ith Bidg., FEderal 2-4439, and Reed & King, 
Inc., 4020 Vernon Ave. South, WAlnut 7-9731 
ORIA, ILL.: E. A. Engelmann, 700 First Nat'l 
Bank Bidg., PEoria 6-2516 
LOUIS, MO.: E. W jutler & Assoc., 8515 
Delmar Blvd 


THE INTERNATIONAL 
BOILER WORKS CO. ........... Page 43 


CLAYTON 5, MO.: Mechanical Works Engineer 
ing Co., 153 N. Meramec Ave., VOlunteer 


CLEVELAND 12, OHIO: M. G. Limbach Co., 
13231 Euclid Ave., POtomac 1-3530 

DAYTON 2, OHIO: Gary G. Schultz & Associates 
410 West Ist St., Michigan 0772 

DETROIT 7, MICH jartels Heating Service, 
1222 Bellevue Ave,., LOrain 17-7217 

FERN CREEK, KY.: J. Zimmermann, P. O. Box 
66, FErn Creek 3315 

INDIANAPOLIS 5, IND N. R. Colbert, 609 E 
23rd St., WAlnut 3-5683 

KANSAS CITY, MO The Glennon Co., P. O 
40x 2275, 210 W. 8th St., Victor 2-0587 

MEMPHIS 5, TENN Cc. J. Gaskell Co., Inc., 
216 Lauderdale Ave., JAckson 6-2241 

MINNEAPOLIS 6, MINN.: Philip R. Reese, Inc., 
3747 Minnehaha Ave., PArkway 1-1673 

NASHVILLE 4, TENN Ryan Sales Co., P. O 
Box 276, Phone 5-8584 

WATERTOWN, WIS Ernest A. Biefeld Engi- 
neering Co., Box 177, Phone 376 


1-T-E CIRCUIT BREAKER CO., 
SMALL AIR CIRCUIT BREAKER DIV. Page 7 


CHICAGO 3, ILL jankers Building, Room 1719, 
105 West Adams St 

CINCINNATI 27, OHIO: 6953 Thorndike Road 

CLEVELAND 15, OHIO: 631 Hanna Bidg., 14th 
Street and Euclid Ave 

DETROIT 26, MICH.: Guardian Bldg., Room 1512, 
500 Griswold St 

INDIANAPOLIS 4, IND.: Geo. A. Wright, 609 
Roosevelt Bldg 

KANSAS CITY, 5, MO.: Room 920, Dwight Bldg. 

MILWAUKEE, WIS Room 405, 210 Michigan 


Ave 

MINNEAPILIS 3, MINN.: 326 Plymouth Bldg., 
Hennepin and Sixth St 

ST. LOUIS 5, MO.’ 7 North Brentwood Blvd 


JOHNSON SERVICE CO. ...... Page 28, 29 


MILWAUKEE 2, WIS (Home Office) 509 E 
Michigan St 


THE MERCOID CORP. ............ Page 40 


CINCINNATI, OHIO: The Richard Equipment 
Co., 2137 Reading Rd 

CLEVELAND, OHIO: R. G. Davis & Co., 15963 
Euclid Ave 

DETROIT 2, MICH.: R. L. Deppmann Co., 1120 
W. Baltimore 

INDIANAPOLIS 2, IND.: Electro Products, Inc., 
702 E. 10th St 

MILWAUKEE 2, WIS.: Hansen Engr. Co., 315 E 
Detroit St 

ROCKY RIVER 16, OHIO: Mr. J. F. McCauley, 
2253 Northview Rd 

ST. LOUIS 10, MO.: Fillo Sales & Engr. Co., 
4401 Chouteau Ave 

TOLEDO 2, OHIO: Girkens Electric Co., 2056 
Canton St 


MONARCH ELECTRIC CORP. ...... Page 52 
JAMESTOWN, N. Y.: (Home Office) 118 E. First 
St. 


8 eee Page 30 
CHICAGO 54, ILL.: F. B. Beattie, A. C. Askelof, 
M. J. Hanson, Merchandise Mart Plaza. 
DES MOINES 9, IOWA: J. C. Manning, 901 

Fleming Bldg. 
‘H.: L. R. Webster, 2444 W. 


DETROIT 48, 
Warren Ave 

KANSAS CITY 10, MO.: R. G. Achorn, W. H. 

Jackson, 6175 The Paseo. 
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MILWAUKEE 46, WIS.: C. P. McNamara, 1400 
W. Bruce St 

ST. LOUIS 2, MO.: J. B. Page, 820 Gratiot St 

Aw Unre, OHIO: F. J. Schreiber, S. Main 


MINNEAPOL IS 1, MINN.: Carl Landgren, 505 
N. Third St 


NATIONAL AIROIL BURNER CO. ...Page 34 


PHILADELPHIA 3%, PA.: (Home Office) 1350 E 
Sedgley Ave 


Se We Eee GE cecceesscccsaces Page 26 


BLOOMINGTON, ILL.: Henry A. Sullivan, 609 E 
Washington St., 6201-0 

CEDAR RAPIDS, IOWA: R. F. Horak, 2911 Mead- 
owbrook S.E., 2-6187 

CHICAGO 5, ILL.: W-M Corp., 608 South Dear- 
born St., HArrison 7-7778 

MARQUETTE, MICH.: C. T. DeHaas Co., Box 89, 
Phone 320 or 321 

SAGNAW, MICH.: H. C. Roeser, Box 175, W. S 
2-6031 

ST. LOUIS 24, MO Missouri Construction Ma 
chinery Co., 8861 Ladue Rd., PArkview 17-5748 


NEW YORK & NEW JERSEY 
5 Wack nec os 04.2 Page 51 


CHICAGO, ILL.: N. Y. & N. J. Lubricant Co., 846 
West Harrison ayes 

CHICAGO 36, ILL N. Seng, 6151 S. Honore St 

CLEVELAND HEIGHTS 18, OHIO: G. W. Bren 
holts, 2328 Lamberton Road 

DETROIT, MICH.: A. A. Vogler, 4150 Haverhill 


Ave 

FORISTELL, MO.: A. H. Harlan, RFD 1, Box 191 

GREENSBURG, PA.: R. A. Henkel, 303 Center 
Ave 

LANETT, ALA.: A. M. Cowan, Box 563 

SOUTH HILLS, COVINGTON, KY :.: S. F. Britton, 
1503 Henry Clay Ave 


NIAGARA BLOWER CO. ........... Page 36 

MILWAUKEE 4, WIS Geo. H. Fredricks & 
Co., Inc., 4385 N. Green Bay Ave., COncord 
4-1070 

PEABODY ENGINEERING CORP. ....Page 11 


NEW YORK 16, N. Y.: (Home Office) 232 Madi 
son Ave. 


PHILADELPHIA PUMP & 
MACHINERY CO. .........-.5.. Page 48 


PHILADELPHIA 16, PA.: (Home Office) 13500 
Philmont Ave 


 & | Mere errr tree Page 24 
CLEVELAND 6, OHIO: John McGuckin, 1416 E 
93rd St 


DETROIT 38, MICH.: Steam Specialties Co., 
15794 Wyoming Ave. 

KANSAS CITY 6, MO.: S. C. McCann Co., 210 
West 10 St. 

MINNEAPOLIS, MINN.: Ruffridge-Johnson 
Equipment Co., 3025 S. E. 4th St. 

ST. LOUIS 10, MO.: Barger Equipment Co., Inc., 
4030 Chouteau Ave. 

WHEATON, ILL.: Omer Daily, 307 Pierce St. 


PICKANDS MATHER & CO. ......... Page 5 
CLEVELAND, OHIO: (Home Office) Union Com- 
merce Bldg 


PRAT-DANIEL CORP. ............. Page 37 


See Thermix Corp. 


RELIANCE GAUGE COLUMN CO. ..Page 36 


CHICAGO 4, ILL.: W. P. Nevins Company, 53 
West Jackson Bivd. 

CINCINNATI 37, OHIO: Chapman Engineering 
Sales Company, 1720 Section Road. 


(Central Area) 


CLEVELAND 15, OHIO: The H. Waldrip Com 
Metrol Company, 7 


INDIANAPOLIS 4, De Hav en eens 


KALAMAZOO, 
KANSAS CITY 


MINNEAPOLIS 
LOUIS 8 MO 


Metrol Company, 2 


ee Ge, Os ok cwesaseesSen 
Lawrence Ave., 
CINCINNATI 6, 1616 Madison Rd., 
400 

CLEVELAND 12, OHIO: 15963 Euclid Ave., 
30x 5844, Upper Arling- 
, CApitol 8-4922 

DES MOINES 11, 


GLENDALE 22, } 


COLUMBUS 21, 


vd., TUxedo 1-6086 
INDIANAPOLIS 


KANSAS CITY 6, 1322 Walnut St., 


1694 Grand Ave., 


ee 


3424 Cleveland 


RONNINGEN-PETTER MFG. CO. 


SARGENT & LUNDY 


CHICAGO, ILL.: (Home Office) 140 S. Dearborn 


STANDARD PRESSED STEEL CO. 


JENKINTOWN 39, : (Home Office) Stewart & 


STANDARD STEEL SPRING, DIV. OF 
ROCKWELL SPRING & AXLE CO. 


: (Home Office) 4040 E. Seventh Ave 


TAPECOAT CO. 
EVANSTON, ILL.: 


THERMIX CORP. 


CHATTANOOGA 2, TENN.: 
annee a Bank Bidg. 

.: Cochrane Engineering Corp., 
309 West Jac kson Bivd 

CINCINNATI 2, OHIO: Ellman Equipment Co., 
1029 Federal Reserve Bank Bidg. 

CLEVELAND 15, OHIO: The H. W. Kaiser Co., 
1836 Euclid Ave. 

DETROIT 12, MICH.: Metrol Co., 7145 E. 

KALAMAZOO, MICH.: 7 


South St. 
KANSAS CITY 6, MO.: The Hesler Co., 
MIL hha 


Edgar A. Rogers, 


. Cochrane Engineering 
1733 West Winconein Ave 

MINNEAPOL, St 4, MINN.: Hoyt A. Sevey, 
' Power Economy, 


TOL EDO Py ‘OHIO: Metrol Co., 2144 Madison Ave. 


TUTHILL PUMP CO. 
CINCINNATI 37, 
CLEVELAND 10, OHIO: The Paquin Co., 


OHIO: Geo. H. Diers Co. 7374 
REdwood 1-7364. 


3rd 


DAYTON, OHIO: Geo. H. Diers Co., 1200 
Natl. Bank Bidg., HEmlock 4078 
DETROIT 15, MICH.: Industrial Air & Hydraulic 
Equipment Co., 13324 Kercheval Ave., VAlley 
2-3994 : 
GRAND RAPIDS, MICH.: Hetler Equipment Co., 
1904 Clyde Park Ave., Phone 5-4606 
KANSAS CITY, MO.: William O. Metcalf, 2205 
Grand Ave., Suite 201, HArrison 6624. 
LOUISVILLE 8, KY.: Industrial Equipment Co., 
7th and Myrtle Sts., MElrose 5-5201 : 
MEMPHIS, TENN.: Bolin Engineering & Supply 
Co., 805 S. Main St., WHitehall 8-0431 
MILWAUKEE 10, WIS.: Anderson & Loebel, Inc., 
3075 N. 72nd St., UPtown 3-2108 : 
ST. LOUIS 5, MO.: Enterprise Equipment Co., 
101 S. Meramec Ave., PArkview 1-3831 
ST. PAUL, MINN.: Waldor Equipment Co., 510 
Prior Ave., North, MIdway 6-7431 


EDWIN L. WIEGAND CO. .......... Page 43 


CHICAGO 5, ILL.: Fred I. Tourtelot Co., 407 S. 
Dearborn St., HArrison 7-5507, 7-5508, 7-5509 

CINCINNATI 8, OHIO: The Smysor Company, 
1046 Delta Ave., TRinity 1-0605, 1-0606 

CLEVELAND 13, OHIO: Anderson-Bolds, Inc., 
2012 W. 25th St., PRospect 1-7112. 

DAVENPORT, IOWA: Volco Company, 215 Kahl 
Bidg., 3-2144 

DES MOINES 14, IOWA: Midwest Equipment Co 
of Iowa 842 Fifth Axe. DEs Moines 3-1203. 

DETROIT 38, MICH.: Carman Adams, Inc., 15760 
James Couzens Highway, UNiversity 3-9100 

INDIANAPOLIS 4, IND.: Couchman-Conant, Inc., 

Architects & Builders Bldg., MElrose 5-5313, 

KANSAS CITY 6, MO.: Fraser D. Moore Co., 106 
E. 14th St., Victor 2-3306 

MILWAUKEE 3, WIS.: Gordon Hatch Co., 531 W 
Wisconsin Ave., BRoadway 1-3021. 

MINNEAPOLIS 4, MINN.: Volco Company, 831 
South Sixth St., FEderal 6-3373 

NASHVILLE 4, TENN.: H. R. Miles and Asso- 
ciates, 2508 Franklin Road, CYpress 2-7016. 

ST. LOUIS 1, MO.: C. B. Fall Company, 317 North 
lith St., CHestnut 1-2433. 


THOMAS C. WILSON, INC. ....... Page 38 


CHICAGO 17, ILL.: Erskine Engineering Prod- 
ucts Co., 3018 East 9lst St., BAyport 1-1000 

CINCINNATI 12, OHIO: Wilcox Engineering 
Co., 4200 Montgomery Rd., ELmhurst 4935 

CLEVELAND 13, OHIO Walker Butler Co., 
Rockefeller Bldg., Room 231, MAin 1-2677 

DETROIT 3, MICH Kiger Supply Co., 315 
East State Fair, TWinbrook 3-6565 

INDIANAPOLIS 4, IND.: Dehaven Engineering 
Co., 1444 Consolidated Bldg., MElrose 2-2563 

KANSAS CITY, MO.: Economy Equipment Co., 
7341 Broadway, JAckson 1010 

ee a LE, TENN.: Leinart Engineering Co., 

East Fifth pre. Phone 5-0363 

MEMPHIS 5, TEN Cc. J. Gaskell Co., Inc., 
216 North po SS Ave., Phone 8-2241 

MILWAUKEE 9, WIS.: George H. Fredricks & 
Co., Inc., 4385 N. Greenbay Ave., COncord 
4-1070 

MINNEAPOLIS 3, MINN.: Edward G. Moninger 
Co., 504 Plymouth Bldg., FEderal 8-6959. 

NASHVILLE, TENN.: Boiler Supply Co., 490 
Craighead St., Phone 9-9081. 

ST. LOUIS 8, MO.: Economy Equipment Co., 
4526 Olive St., FOrest 5328 

SPRINGFIELD, ILL.: Ross Irwin Equipment 
Co., 626 East Mason St., Phone 2-5125 


HENRY VOGT MACHINE CO. ...... Page 31 


CHICAGO 3, ILL.: E. G. Staley, Megr., 2023 
Harris Trust Bldg., 111 W. Monroe St., 
FRanklin 2-3273 

CINCINNATI 38, ae pe H. Schaller, 579 
Judy Lane, WA 

CLEVELAND 14 OHIO. nT L. Willis, Mgr., 710 
Williamson Bldg., PRospect 1-3033. 

DETROIT, MICH.: J. H. Harris, 24765 McDonald, 
LOgan 3-0366 

ST. LOUIS 17, MO.: W. D. Wheeler, Mgr., Suite 
200, 6611 Clayton Rd., PArkview 5-1200 


YARNALL-WARING CO. ........... Page 10 


CHICAGO 6, ILL.: Machinery Hall Bldg., Room 
308, 549 W. Washington St., DEarborn 2-3191. 

CINCINNATI 2, OHIO: 307 East Fourth St., 710 
Transportation Bldg., DUnbar 1-7532 

CLEVELAND 14, OHIO: 737 National City Bank 
Bldg., MAin 1-6308. 

DETROIT 21, MICH.: 18450 Livernois Ave., UNi- 
versity 2-5280. 

PHILADELPHIA 18, PA.: Chestnut Hill, CHest- 
nut Hill 7-3117. 

ST.LOUIS (KIRKWOOD 22), MO.: 102 W. Adams 
Ave., YOrktown 5-7625. 


YORK-SHIPLEY, INC.., 
INDUSTRIAL DIV. .............4... Page 4 


YORK, PA.: (Home Office) 


INDUSTRY POWER 








coming events 





for industry power 


\SME Spring Meeting Dinkler-Tutwiler 
Hotel, Birmingham 

American Welding Society Convention Hall 

Fifth Welding Show Philadelphia 

Building Research In- Drake Hotel, 

stitute Annual Meeting Chicago 

First U. S. World Coliseum, 

Trade Fair New York City 

ASLE Meeting Sheraton-Cadilla: 


Hotel, Detroit 


ASME Instruments and Evanston, IIl 
Regulators Conference 


Seventh National Materials Convention Hall, 
Handling Conference, Philadelphia 
Exposition 


American Water Works Atlantic City, 
Association Annual N. J 
Convention 


Purdue Industrial Waste Purdue University 

Conference Lafayette, Ind. 

American Mining Congress Public Auditorium 
Cleveland 

Industrial Nuclear Tech- Museum of Science 

nology Conference and Industry, 
Chicago 




















Industry Power 


A PUTMAN-STYLE magazine 


features all these unique elements 


» TERSE, VITAL EDITORIAL 

> HAND-PICKED CIRCULATION 

> SQUARE HIGH-VISIBILITY FORMAT 
. QUALITY READERSHIP 


> MORE READER ACTION 


published by 


PUTMAN PUBLISHING CO. 


also publishers of 
FOOD PROCESSING, CHEMICAL PROCESSING 
FOOD BUSINESS 








MAIN OFFICE AND WORKS 
MONROE, MICHIGAN 


District Offices or Representatives 
in Principal Cities 








A Small Plant Modernizes with 


DETROIT STOKER 





You don't have to have a giant plant to benefit from modernization, high 
efficiency and dependability of Detroit Stokers. 
Here is a thoroughly up-to-date plant. Boiler, stoker, coal handling 
ee ee ee 
and 
A Detroit UniStoker fires a 200 horse power Keeler Type CP Boiler. 
Coal is automatically delivered to the stoker from a silo, Ashes are 
mechanically removed and stored. No shoveling —no dirt. Boiler operates 
up to 175% of normal rating at 125 p.s.i. 
For large or small plants, Detroit Stokers provide modern, economical 
and dependable operation. 








Circle 105 on READ-N-CIRCLE card for more dato 





- »— 


City of Pasadena realizes 


=]lomst-\Alalot-melam —leli(-)am at -r-re 
VAT do Mm = PO mm 1 (-Yod at-lalret-|me—i-t- 1 


The City of Pasadena Light and Power Departinent 
has been using BJ Mechanical Seals in high temper- 
ature, high pressure boiler feed service for more than 
a year. These seals are installed on three double case 
boiler feed pumps with suction pressures to 400 psi 
temperatures of 427° F. and an operating speed of 
3550 rpm. The seals incorporate a pumping ring and 
small Graham Heliflow heat exchanger. Here are the 


results: 


1. SAVINGS ON MAINTENANCE —Stuffingbox mainte- 
nance has been completely eliminated since installa- 
tion of the seals. There has been no repacking labor 
cost...no pump shut-down loss. 


2. SAVINGS OF TREATED FEED WATER— Previous to B] 
Mechanical Seal installation, considerable loss of ex- 
pensive, prepared feed water occurred, Now leakage 
loss is imperceptible. 

3. SAVINGS OF HEAT—BTU’s formerly lost through 
stuffingbox leakage are now sealed in for greater over- 
all boiler feed operating efficiencies. 





YOU CAN ACTUALLY COUNT THE SAVINGS 
IN LOWER COST OF KILOWATTS! 


If you are operating high temperature, high pressure boiler 
feed pumps it will pay you to investigate now the big savings 
available from BJ Mechanical Seal installation. 


Contact your BJ Pump Sales Engineer or write: 


BYRON JACKSON PUMPS 


Nomen -m men -m- 





A subsidiary of Borg-Warner Corporation 
P.O. Box 2017A, Terminal Annex + Los Angeles 54, California 


Circle 152 on READ-N-CIRCLE card for more dota 





Industry Power 


BYRON JACKSON PUMPS, INC. 


A subsidiary of Borg-Warner Corporation 
SALES AND SERVICE OFFICES 


ARIZONA 
Casa Grande 
40 N. Brown Avenue 
Tel. 4439 
Phoenix 
2630 E Washington 
Tel. BRidge 5-5729 


ARKANSAS 


West Memphis 
1621 E. Broadway 
Tei. 2158 
tor Memphis, Tenn 
Tel. 5-5064) 


CALIFORNIA 


Chico 
Butte Pump & Motor Works 
844 Broadway 
Tel. Fireside 2-355! 
Fresno 3 
354 N. “"H" Street 
Tel. 4-5938 
Lodi 
500 E. Kettieman Lone 
Tel. 8-047! 

Les Angeles 58 
2300 E. Vernon Avenue 
Tel. LUdiow 7-617! 
Secramento 14 
719 “K" Street 
Tel. Glibert 3-1819 
Sen Francisco 4 
369 Pine Street 
Tel. SUtter 1-5812 
San Jose 
1901 Washington Street 
Tel. CHerry 3-2220 
Yuba City 
Colusa Highwo 
Route 4, Box 3 
Tel. SHerwood 2-3263 


ILLINOIS 


Chicago 5 
407 S$. Dearborn Street 
Tel. HArrison 7-2375 
INDIANA 
Lawrenceburg 
P.O. Box 70 
Tel. 600 


LOUISIANA 


New Orieons 12 
518 International Trade Mort 
Tel. CAnal 3783 


MASSACHUSETTS 


Boston 16 
Little Building 
Tel. HAncock 6-2863 


MISSOURI 


Kenses City 6 
1207 Grand Avenve 
Tel. Victor 807! 
S*. Lowis | 
612 Olive Street 
Tei. GArfield 1-1083 


NEBRASKA 


North Piatte 
1111 E. éth Street 
Tel. 653 


NEW YORK 


New York 36 
$80 Fifth Avenue, Room 510 
Tel. Plaza 7-0400 


OHIO 


Cleveland 14 
716 Society for Savings Bidg 
Tel. SUperior 1-5287 


OKLAHOMA 


Tulse 20 
818 E. 6th Street 
Tel. LUther 7-6675 


PENNSYLVANIA 


Bethlehem 
141 E. Ettwein Street 
Tel. UNiversity 6-852) 


Philodelphia 2 
Lewis Tower Bidg. 
Tel. PEnnypacker 5-168! 


Pittsburgh 19 
429 Fourth Avenue 
Tel. EXpress 1-0462 


SOUTH CAROLINA 


Greenville 
314 E. Coffee Street 
Tel. 5-7820 


TEXAS 


Beaumont 
480 Orleans St.. Room $13 
Tel. 8-2042 
Corpus Christi 
925 Jones Building 
Tel. TUlip 4-784) 
Dalles 1 
614 Gibraltar Life Bidg 
Tel. Riverside 4057 
Houston 11 
6247 Navigation Bouvlevord 
Tel Ainut 6-832! 
Lubbock 
2201 Fourth Street 
Tel. POrter 3-0493 
Plainview 
1305 N. Columbia Street 
Tel. CApitol 4-5505 


WASHINGTON 


Seattie 1 
314 Lioyd Building 
Tel. MUtual 2558 


WASHINGTON 5, D. Cc. 


730 - 15th Street, N.W 
Tel. District 7-2456 


CANADA 


Edmonton, Alberta 
Byron Jackson of Canade Ltd 
9620 - 82nd Ave. 

Tel. 390172 


Montreal 18, Quebec 
Byron Jackson of Canada Ltd 
3414 Park Avenue 


Suite 305 
Tel. AVenue 8-5144 
Toronto 13, 


Onterio 
Bvron Jackson of Canada Ltd 
P.O. Box 180, Station “'H"’ 
Tel. Plymouth 5-11% 


MEXICO 


Mexico City 1, D. F. 
Byron Jackson Co. $ A 
P.O. No. 21125 
Plaza de la Republice 9-166 
Tel 21-49-4) 


